c3t*t 



'Stl'olfl Wftf, 



Brito 'Pw$n « *oi« c«tw 



ip\m 


?IF 5 Tf 

C^TtS oi|er^'®^t? 
^5. Oft§^^T C^H 
T5. C5JTS 
^RT 


^tmt 

ac^-fl '5'. *TT^H 


^rff?r Pf'Hd'ii « v nij'i ji * < f' ^m?rrwr 





'erl'FlJi a 

4*rm, i>l<£1 

[ SRspR 5 ] 

2PR 2RSl*t : '*(C$l<ld , 

^'1%3'i : ^T, 

9fT^T*!^s sfttiwwsw 

CSJto (^tW 

CWt «£T5> ^n?< 

^prt?r snf^ (?rt:) fa: 

3WT 

^4*1 ^l?f 

'sr#^ ^ih ^ 

Iwr^r 

®rh§l*l Pl**HdM 'S 9 fT^T1 3 ^ 


w^ ■ 



£TWt-<W 


i fto^ bs\(#@ ajT^ic^n ^c?i wiiw'w S^*h s 

^*0 f%i ^nv 3 ?n?i awMH 1 ^t ^K.^th'i « cf^tbt c ^ ^t^bi 

^TT 1to?f0 (WT <3 >IS4l<MI<l *(1?bff IwfC'T qRNi WT Wnfw f“W?r ^RFa^T W I 45K5T 

SfWf^R 5 '**(.?! 'AlltsR) 1to<T c$lfo* 6 &M 'Q ^T^FST ^RZPTt^T® 'Q 3J^^V6 40W Wire i5 1*1 ^)»W (TINT 
<pw c'©i e it'Q ^ ■'■^>w?i 1*t^T5 Sw'ti i 'SsHi^c'M ^ alaBiM f^s?r Bre 1 * 1 ^* c f TC*f?i ^f^Rxp, 
Tirsnf^, ^ 1 ^%^ <3 oi^re*W5 ^tE^bt cafaw) w « cwii hm 9<> ^ c^ts wilw 
Rc<it>5 R^*i I 

WR5T?T 1 *faFT^tR>-$obo 'fl?T q^i ’Q Sc k ‘r*llC < P • J il i lc r l ( 0 re v lf<l ’<>1 liar's 3.CiJC5 ^Wlf^R 5 1 * 1 ^ 0 ^ I 

illRR> dt R*ip0»ti| €*|\§Ul q^FT, to 'Q blR^W ^blHI *.«(&, (Tit 

<i*i^, cwt 'Q st^ e i ,s p*j'si , ^ , 3 <jI^) 1 *Ni<j»i f^BR wf ^rere i 1 *t^?^t?f ^ >ihR<p 

JflJWW C^C<P ^ <Kfl $R>$J>1 'Q ^R>$I Ct)'®*ll, *J3H ijfvS'^C'^BT Clr© *11, f“fo - q I R'S i R>C<j|*T, 

c^fw^ww, ^Tf^-cB^n «sto. <3 wbt witorew s^srs ^ 

cb^’t <wi ^rere 1 R'&®Hii*i4/ t*iR> *t&re?i *ri ^tore?i ?iR>iT> c^wi f^srre?! sicsjM 'Q 

RRrGh ^BPlldCHfl <9?T *H*J <3l'^9<Jl*lC*1 q* 1 *^ <PW C'Ot c 10 Cb^l <J*ll ^CilC$ I 

*^pr ^ ^rwrefi ^ireire 5 $,wc? wjR<p ^sc<i<i stbi 1 ^niFiY^s snure 

^Pl^fl, 2l^5T« ^ fj^si Tf^et Rib'll Wt I Ito « 

c^3i ^i-il«i jiRtsw R<n-i wre?r Bre 5 Itowire res?n 1 siR^ 

^ ^JCsI l *l1<&6«J , 'S8lC*M 2ftfPT WT RB^U ^IW, >|fef^ M Tl=1 

*3 « 'StHJHi 2T3j ^Rret^H ^c<r ^jhjhc^ wr i 

olRii, 3 < i|^»i'© 3p)R) , *i 1 <!t<K *q <i j 4^ id'Bi Rt<p crre f44itH <wt 

i ^ 0 re ?pn?ire?i 3t?iM, <iw-<i ic ic i i ^iw, ?pn?H ^bit, f^?j 

B(.<Jb»l!il ( 0 re 9 n^T 5 l^^n> ?f s t?R W ?(il« I <Hlt*W CTO! ^Jj'S iaAte, ^i^fil 21^5 
■^reflf® i 

q 5ft7ire c?jre v ifreTfsf'$ f*f^wre 0 ^ ^fir® ^cfe 

S^yn 'sr^. i)<i 1 %%re < iiij v yf ^ ^ i ^i *yR» c<n%^ 'Q 

'■=iiSb wire ^Rret^R *q «itasN ‘K^i ‘•n^r'^P wi "^rere- w ziRxwi <q^ 1 D<i 

<i^5jh <rc«f 9 tT'Q?iT <nre i 

9 n^rr ? p r ^ ?Tb»TT, Ji-Hliil, 2P*^ « Sf'HR, 9 lR»ilt4'i WWI W %T 

^T3^R*5tre cm 'Q ^ tarred, ^ici?i wmt *rhB! i ■ ? nii^ ^ ^ « srsnl 5 ^ 

lrs|>\6) ^rj RjR;^ <*]£<) ^irewtt I 


3W>W FtJ "TO 

cb'inaw 

ferl'olil 'R^H(S»*I ^WTIW*! 



'swrra 


TjfF’tur 








*1$ 


7ft ^ 








‘•S^H 




*wHlC*lfl *1BHT 




•pricer 




<TPTraf^^r«H 


cwic®ta *»r 'S TTPTful^r 5 ? 5 5 t c t*TT 




^ *1% 


TfW 


^llH'er 7p»fpf: iJTJ-'SWj 


’ffw 7p®p?f-#fal*& 



b8-^<? 


^b-8o 


8W* 










b^O — htrbr 


Wf 






























WS *|Wf? 3ft *0 ft/flfl* WnT^ 1 ? I <^!u rirq *? ?PTf ^|T i Cftfft *MU»*I 

J&H -m bytA i ?JT§t« jipiftM fitft <r^lc,*«3 iMIiH ^tSft^s fipij W &/& ' ; ?BFt 

*Mf»C»w ?7M^ i JCT-W'Vfo) •Wrc tf t ?RTn? f3ft5T%s: i '^TT <&$?$[&% ^ 

C*W»t ^1 wj 3 3FT77JSJ ^ ^[jJ 53fl^I »T<J^fal, JJIC- ^T3Jj}1 ’SP*? 

<^5J*J •*'« Wfj *llfai 4 'BMjtai iPTtllWa ftfe^ C+C4 iwnwa asffJCT 

^•fi»*JH n «lCTOlt 3f!*iljjBf tftswi, ?JWH*P y«Tjj « <^l5s« fPf *sq 3T3J8I 

foil 'Jft*! *MI i-OICfe i 



fifas c^J* jwiwns, witjfcrs sTnu-iwia sjwibI^ f*ic <*ffl«iHi 1 

^ ^*0T?r *ni c*tre w- 

(^) *ll«f , U < WJC£ I 

(^) j?>'ii*ic»Bf r .^i->t^5 i 

(\sj sawt^s >iw ^sc-w w »INi*jto <rwit -mot m» i 

(6) S*HR **T#3 ^NTT ! 

(<?■) sj-hiu^-i «i^i*«ii5? ^ <wcs> ‘ 9 n^ i 

(fc) •jsi^jv?; fspqrs ^S75 i 

(«0 3OTw3hr *RPN * 5 W55 *IW i 

(V) ’G Wl’WWfa ^TJC*W ^IWJT ^3£T ^RR I 



?PTI?H STffa '9 *Hhi>i| I fWHjt'l •THT CW- ^f^J, ^ t TP T ^?T, 

'5dc<nb*il WT “5TT I jpiIac'W FI?! <pc^<p '*R£|I’*t 1 ^c*i 1 '»I?j v ©<ic 4 9t?J 5000 
<pMv|pC^ <K*l ?TU<W < 5i<^lfl 1 *0^ W , If IS 9 'SW frot?T 

<PCs4t^®n <^l«1 I > Jdl'i>»i ^i^>lij <i>iliM 3^% <Ji>q4l<l ^?l ^ff^BT ij*iNh *T!^C<rsffi- 7^1, dft^fT, 
PPTT 3^5% SJ13<H W ^5t 1 Sflffa CKFP 'STPJ^f 'TOFT ^C?I, <TT 'qfeejf® 9 %>(£< 

'TO9 THTt^vs I tjtffa 9 <1>0<4H Ff>7 ‘^T-C^fT (Alchemy) ’iQlbVD 1 ^lcT-c^fsr *FtfT> «il<]pi 

o^^vS, *rt %?J ^fSI'filW ^pfK^T TUS\ | «Ttffa > f®l v AI d»lUH ^TRT 5 ) 

^l*3C<Jfi FlfiFTT ^HTT Cold's WST ^Olf^T! t^-^T^HT?! OZF\, luf^, WP?, ^PT, &WT3I, 

*fTF*l, ^TT^H, ?PF-ftOFi> 3i<l$l'4 ®4H$' ^Plft ft5f?TCA SWRICH* , 'WH 3WCS I 

■wfa wn?i ^ftt, <t^m ^c*t < 1 ^ 11 ^ t«m 9 tf^% *i^*nn f^-^rjrRi, 9 tifaFMi?r ^t *tt^ c tT y tfta?T <pi4^c»r 

^ I <lPf ^TSRfT Ft?! 9 !]^ ^T9?Tf VlUHMPl '®T5FI (?T*f£5 9 fTC (7f, «l»1l4IC*tfl 

dtfclte I Snkfi't Rc^W ^P- 1 . 1 wU'IM ^5)1 ^d*fl I 



fcW 

’SfPT CU& ^ 

*rm 

?i> 1 '5(ic*w ^ jj’im- '^id-w ^d*rf ^^prraPR 5 

c^lc 4 ^ 1 

ontelfl ^Qbi ^ 

(7TT5t *f^, *JpJt>l 1 d®!t5T S'lfe; 

awiafa-p Prfwt^ *rr i JTW ■ 9 pti^ 9 #«P5 

?T 7 ll<jW t l , '3lC<l *)Plbl ^TtdPT "iPifbVS 1 

<Pl^, C<PWlf=1*i, 

Stiffen ’ITPT Otttt 
'91^C ^WICHI 

^|JpP5 ^ ^«Ti> <Pl^t*iS C/H’1 PtC’jJ , C<H*i— <^1^ ^1 

?TT^W 9frPT ^TT ?I*1K35 PlWH dRR, C^JTC ^PTT 9 

c^r i ^sn’p ^hiciw ^ ?r^5 v tr [ i r t ^rft, ^n ^ ^<ic^ 

ilhWpl^ f^fSRH 1 ^ WT <Pl4»1 ‘-bl^si t$\b *tTPT, 9 '©lc v lfl 

^1 


^<IW CSfSBTT 1*1 •=l*C < PfI f'S'l^r'l <Pdd ^ W I 2JC'^>S<r» ^ 9 | ! *ft 5 5TC^ <Pt3<pfb fadil 'OtC<jl 

C<PHi^T ?PTf?H ^5 «TT^5 9 Ttd?I I Pf^T Pi^ ^>I<HI £<f c<WWI pRd<T ?P7T?H 

<UMjM$. ^?T | 






OV 5 


VilJHlil ?rT?P7T? ^Tf^fTPR ^TT : 


Rr^ii 

fat*m 








v&Wl <9T?T ^*i>IM W W <R. *l9d«d“l ^Q?IT d>1l*H CWR ^ 

c^iHi'Siw i ?n^Ri , *it*ot ^fprrc?i<i ^ <?rc^?r ?rbpt R^rt <Rr$ *ift?r i ottrmi, 

3iffa totoi c*ic<p ^t fljfRresH ^*n9r ^pucBfg ^rt R«*ichm «n?r «t*f%[ i 

*MI$JC'W <ll v R s , <TT 1 ll*iWfl <?m I <J > H?4C'H5T l>l>f d^M^IM I T>*T 

^ricw<i «Nch <mi*ich<i facRtni i ^r c^nc?T fas^pr ftc?i 'spr ^ 

3T“T 9 ft1% f^GT *p?I fat®l I <4R5j> 6s t W'§)*l fePw (RC^, Ib^pi 1^C?r^T ®ht>f^W ct>fad*l 
“^US <5^ic®1 1 *11*1 intCb?! <l^fD ' 5 £d*T <?f«fd*l TfFfT ^Wd’sr <PJc«Hl d*ffiT- ^SR ?IR1?R 

flWW I ^h) ‘’R C*lRl*l <H ^*R PfW ^i'Slu 2t^{?T 5'Q<1 f*Rd*l I 'JBP’R C*f£?J C^UIM 

^§f^p?nr (7TSR- 'Q %r- 9 m^ ^rr i?ifi i <rre<n?i cstr* ’r^*! <?TR5 <nih rt 

C**?W RR <M$.M W5 5 ? I »flR^ RCR PfR* -WCH, effort Sfib(R 4<$1 CVIbifPil^d^ CV6UII<1 ‘•TP'f f^tCM be* 7 ! 

C 5 !*!! 4R£RR RdRI'e <JWd^ I 

^£Nlfl ?R>- i ,\3 — *fl <iml4 %f*PT5Jd*lR RdRT fl ^’IRC'W 1^CRl>RT RR I 




08 


aw* 


0^ i .15 : dMt.’CH*? ^5fI5SI«f 


TO 

^imm 


2TTI7I TOI 

30W® 4 face?" 

<T*[ 

.010, ft>$fa, ajfJnd &, 
an*ici, 0m, *if*i, 

(Tl^W, 0*TVJ 

fito ar>fr*if40 c*rc*i0 >raiGi 
*iffrs 

to-*t00r*mt fato *wttrf* apmrto 

^0^C*M 3WJCT fcaft 001 50 I 

0Miwa *frft 

5l?(j»1'JGH © 4if«C9H 
fjRI *ff^3 i 01*iKaa 
♦nto 'SMFMi 0to ®r«i c t© 0 tgf 

0lfa *fR0, C0^0- 0^1, 01*11, 01*1, 

ft*f, >1T*H, <fo, Vi* 1 1 

01010 

rt^PTflr, i>5£ >i<$ csk 

C0W 4<? W^%| 0to 0MHf 

Sfav <s «rHt f<f«* srf^affl 0ITOU 0i*n 

^’im <3 >**0 0C< 1 01010 C0W 4l0tW0 

001C0 10010* efften vice 1 4c* W50 <(k 
vit5 i^vanrai 0% 01? 1 

*ntf © <w 

08?< C*n*1 © ^-40 TO**Gi 

vfoe, 

0*tf0to m*1* *4i0rc«i fato caH c0co 

Ztfi 4 4 01 SfTflVSW 40 01W 

asca* 7>*V0C0 oNiJit«r-c^0W to 
<WT 50 1 

’fta 

qftorc, 0Fi^*! f 

wrap* $®Ttfa 4a? f<ito 
ap-mift* c^ch >w*ic« tefil 

to <y|00%r>i aprrafos W0.010 vunra 
ts-ia 0*01 03 awraft* *110 uifi>c* fcfaffra 
♦jfa «J*tT s 10s^0 1 


IHfe^ 01^, ?rf^50 ^5TTl*f Ito 
•11'fT W?Gl0 0V 0C0 ftftr®; 
c^daitoivi ('^T*nfH ) *?5 ok 

^rr*uc=r c><M* %•<>*■ 5*110 "tfe 

3^51 0SW l 

awyfa*? 0m 7 * 0T05J0 -^w C0G? 

01^0 0^0" vafl5f0'^ 50 ' ®tff^0», 

to 0 5 i00Hi0 fataRira vwrpi 

0*01 50 1 c^diitoiwa H5'H 5W1- 01010^1^ 
RluSeil 1 

(. , *JU>d i tl^C0*l © 4? 
5*H5 ’‘ifo 


ffen-^.i : •sf*r5 ^itoPTi <??0 40 ? ' 5 r^ 5 ?fo^«Tt ■»fwr«i<i<5 c^ftTH 03 i 1%^?it?c«Tt c c rw 0iw5 RtVtj 


<#0 >fTc®J <pimc4a >Rf$fc®!?r «iiww fea *<> (^- ya) *pw <* 4<i «mew 0faf0 to 
<T<r-jfD *]4 050 | 



ftifl-i.}. 0fETO wto G\b Ol«0l <0*, <W <s C<M &00 0tWJtO* I 





b.\5 ^TtW fi'SelC^ *tTCHT *\**\4 

'^hfil C^7if% (71, <r%H ^TTT 2f*fH fa«i'f>jtc'i!<i I <i>ito(.'i<i ’TW R^Hni «iiJhl *tPtt (7PR- 

er)«fa«W, ’I0W1R«M > (^Pp I Olf^ft, *IH5MS 

C<T*l4iMC< ?PTI?ICR?r C5*R5rt« <Pf!?I^ I<1<JC<4<1 ^TWTT SRH <H ^ft?T «IT?I*H 

^•rc f^icin <mc^> ^ i 

CAl*MI >Sl^l>Cd» ' P W5^, (71, ?T5T^ ?ft W ^IIOTEl (TiMh^Ml &W I ‘^TPTTfa 

' 5 RRW C I* (photosynthesis) *fR^ #k-<iMiJp|<p *i£Nils 'siT*r^r f^W (7TC5 *P?J ^C?f, <11 'a(i»wl ^TFTT 
ftWM SW ^ I I ’®TRT?I ^)c<M OT5 ^ (7PTR- CSfllrPT, T>^f, ^#[?IT^J?I (Tift, f5v9^£) 

(DNA) Wf ’1$v© I 'Sf'M 'Q tfldRIM "511*0^1^ ^53, ^JT '6f)<t<<&3lCH<l 

TTO I 

^T^lH^IW 'SM'lH ^T *fTF5 f^J^, ^ ^fMSbW 'Q W§, ^ 1 9 n T vT 'Q 

<1H$JM<] '^TiTWRT ''HMlWlC'l <Ml ^ I '*IUMI <lfR <j 4<| (71, ’I'liofa flPlI^Pw 

^IhFW W ?I *jfl>C*R <T I 4'*ftt7T SsMIt'l <3 f<MtHl WT 

(TITO ^nct I C'S'T, ’HPT, Wit ^ffs ?rPTf?tfw RQRjI ^7T ^ < v=Tlf^$ ^5N (TfC^ $VI*j[ W ^ 

vfl^l ^5T «tP5? «IWM ((TPPt- ^PIT) 4J41«sl WftTT 3W<Wfc W t£?J | <r0M'51?H1 <3 ^flHT 

(7PR— l^lfe, OT§ fJT# , - Slf^f5?f SdCA^firtl ^TR^f 'Q f^t'J V M0^<1 




RtRiRf'TR* rr** r RfDEJi r? ^jert cl^Q <pfii pr i RTOfeE^ rrt pc*i RttR> cr, 21 ^fe>6$ <jvi>^ 
■^<i5<j^\i rsrtr (\j>ivii) ^>i?i cbty crB rIrrh rtrt ^ferRCRt^ ^fe^St'ifi 's feB^ £$§1 

RSRre Rt<pw r*rt pe*ie?? 1 4^ter wpttr rjrpw per sst ^r* w ^sf^j rter \ va^re to? per ^r<3Trr 4 rr 
< ra wr Irer Irer ri^e^a rtr*er 4r^ rIrer'Ter* w% <p<ic<i i u>iper ^1«i®t5hi s «mjhi 

1*tTO 5 Ef'T3T RR? PER CRER, & RR <ra "RR CRER* wsn 9 £R^ F RTR <PC.fl 'Alfl ^pT^R^R RSJT ferfjjfi I C^iTD'Q RRtRR 
b^M RPlJOR RSM I 

RRjfRER*, <3 2\ 1% "SJ^R TO CREPR TOR PR <3R* RTRT ^ C I#R stfRRTO WT RlfirtT RTER %*f RTR I 
^TE^R fRERtf^S ^tR 6 FFETO fl'STER 5| lifter f^JER RTQRT RRTE’fa R1?T9 RTRTRfRRs R^R^*) PR I WT fefe>;| 
RfetSc TOT*f C<J5H— C^QalpR!*! , <TR«1I, 2||^fe><P TOR ^TOTfRE 1 ® R^RTOj PR I Rl^S^r fR®tERR ERR® 
, awl*W R •Q 'SE^TRF R W^lft TORR5JP fFf^TORJRR fMificifl fefe>3 9 f*Rfe5R ^iklc.<JR RTO PR I 

vflRlR RRTTRI T^'©elc.l-si 1 §TO RRTRERR fR^?T*fPF5T fec^oil RTO CW 9 TTER I RR§P5 RRTRR fesslcifi ^ 
2IRTR RTO RT vS^tR ■SSHt^'T 'SlRTiM I RRTRER feR|4-fe(<Pt“l , ^p 3RTR 6 RTO^ RR^ CTO Rf*ft5 I 

CRTOT^TR 5iq<iif^<i3i (quantum mechanics), RT "sps RlfefBR 5 " fpRTR-fRRTO-xTR ^ikic<n TORT*!?! R&r 
RT tTO TO I RRtfRER 5 , $Ml«it*w feBjj 9 #^ c t <ra -fR^R I 4RR RE3 R RT v l<il‘ s M »fl3lfe> 

R^t4B'&s|c.i<] ^RR 1%% <rv.il 5 SjBBv© I ^“TOtR «tic s nii>'i! CRCR 1 ^f^T "^Ift C^PT CR, R’SalC'W “TTRTR 'RT^R 
?PftRl^R CRW^fl flCRC^ I 

b.8 *M!*H “ItC^ 

’STPIRT R^TIRCRR Rt?tf^ R^Rffl Cl, Rt^CRR CW!B<b blB^l (TRR- RF , RPT^H, « Pl^R 

^RRRR C^MICH fTRTRR rI^R<toIc<J BcRlB(R> I 'flRTCR ^?TRT Cl, RPTRlfRRJ RRttf RKR^ •=t»TB><^1<j<p ^RR 
RfRRT R»i!06f{T Ctlt^R RT^RR RCRT l a||c^, RT oh'i I 

TO5IR1 RT Rlf^, CRRR- ^5T5, T5M, 65R, fbfR, TOR, RlfR v3R^ RT RTR^TR RRt% CRRR— RRTR, fSTRRt^R?, 
RTP 5 ^, RlS'-bM, ^RR 9 ® RR^ RTRTilfRR 5 RRM I 

^B<T»IC^ RIR^s RR, <^b<ihfR5 (insecticides) RRt RlRIRfRR 5 a<i3iPr I "^RfRR 5 RTR5TCRR RTRTTR 
CRC^P C'TORRTRR^R RR^R 2lfex.fl IR RRT PR I RTRRT R*TT ^5T5TRTR ^RT R^CRR RT RTTCRlRR (aerosols) RTRPTR 
RRl^l RTRTR, fe't>lfiOtsr& (detergents), *np*l (shampoo) pilfer RfRR 1R RSRtR R^ RTRPtR R 5 ^ I 
RIRTCRR RftR-FT^T ?TTOR ^RR CRRR- RTl^RTUnf^R^ (antibiotics), Bblfei'i (vitamins) CRRR R# l 
CRVr^^RRR W fR%^ RfPRR 2TTfl%RS RP# CRRR— RRbT P^, CRCP^t ^R°s ^[R RSRCR^R 
(cosmetics) 'Q Rs RTRPTR R^R RltR5 1 4PT^T(3 RRCRR C^5W ^RR 9 ® « RRIHT RTR§t FTF T-RTO « 
CRFR<fR^IRR Plf*lW RPR R 5 Rf? I RRfRQ R»RQ TOiB® RT RRT^ RJ% RT Hfei^H ^RR RlRft 2T£ ^ <3 
RfTRRTP RIOT RT^R 5 1 "SIPJCRR R*fe)fi fe<P fecR&HI RT R»Cfl RRRT Rt "^CRt RRT^STCR Rtp, RRR ^Jlfefi 
Rb'TCfllCR R*TRCTO ^5 R^RRTRT RTRTRCR RT RTRRC® RlRIRfRR^ QC<l)fT RTRP1R PC^ I ^<PpR>tc<l 
RNtfTcR 1 RTR^tR R5TR ^RU5 'Q RTRTRTR TOJCRTCRT^T (non-food grade) R?. RTRPHT RRT PEW I 



TOT TOT TOlfT C^s, Vd'ijlvbc'* (TO Tpja TOT ^TT 

1^l<ic'SfD'o>i (preservatives) (3PS?TT ^ I ^T5T TRsjfte tot if Tc^ j?r w^rr ^s 

TOT H^Pll«H^ftlW '^C'i^ CTO2jt 47R TOT WWI TOTOtZrt?T MN 1 ^ 3 TOlWd si^Wl^T 

%£*MC,5fi>57| 4J<*M TOT^U^ I 

t5C®1!#J TTT^t ‘PlCfe? <51^5 'AM- "^t €n^p%^ ^ITPT <Wl '^?J, (3MICM <Jli|fl 

^BlceM 'S $T<pf53P TOT f^TOT <PC<1 5PT, <Pl4*( 'Q TOTHT T'fc’f'J <*>61 I $C?r*TT. 

'5J% 7* TOTO TOF $TOfTO5 <T>& ^T Sji^hixp TO? (MI^IOT TT^T?T ^7T i|M W> 

*!CTO?Tl 3 .\b r ll'*J‘t i ^UPTQ frTO ^TTC?I I TOIL'S G ^TOT C 9 l!^IC e 1 ^»fc><Pta<P < Pl4'i TOT (carbon 

particles) $ < v 5 f'i[ "5$, ^rf v iiww vaic<p mi-i<ii *^#T tot 'TO * 1 ^<p5;oIc<i tot-TOITOT 'Q 

■^Tt1% ^ TO^'i (3T73P 2lr^)p(^^ <Pl4»1 TO^ff^ATO^, <TT W'TT 'sn?TF5H T Vfero i 

" 3 TI?T , ^IG»iM<p, ^TO, febWo&TV , TOl TOv *l*i) - HlHl 'Q TOT-Rota 9 !lPlC < T i 

I TO TOW ^ ^(ilWI^C^ CTOT 'i’tl^Wl 7 flW SJTO I ^3R TOTC5jfT>TOT, ?R 'Q C5TO 

^^TOTTSET^#, <TTTO$jT TOT73TTOTTC3KT *T#tr?T?T f$>'AC5i<l cte I TO ^T *t% 

frsfa?! 7 ^ to? 7 ^ frof 9 tf?rcTOr?iTOrsnaiT^i to^ 1 

tot?tt wff%, ?rpn?if^ ^ncT?! ^miw to^?t ^a "sti ^t to tot <n?i i TOnf^t^ <^*r c^kci 
TO^ TO! I 'StTOI 4$T ^tlTT^ ET <3 1, ^5K®Tt TO!?T ^7T <ll>1lilfa«> TO/fo v tf*lfiT'A <tmi<] 

'5<'Si , 'V5 6?<jj<i I ^5T V3TO3I ?TTOT ' 3 T* w tC^ 4i?H^ f^rb^s <P?H^5 ’fTCI I '^ 9 lflf‘lC^ i , 'sjf^fTDT 

^Fn?rfw M^ic 5 ^?! 'Q • J i**1c<^ '&sh!'6t^ >l^4<! , <IT J lCt>'S r i RC 7 iC^ 

TO TOt I 4<T 9 fMT# i t TO?Tt TO0T <Ji<i^l<t<W^l 2P? no^iH $5731 <TPTt?lf^ 

^[ c tt^[ 6 t vyC.'id <5<^.W PiR?'® < r j t<l 9 ft?TC^*t ?I^T?I '^fil<PI fTT 5 !^ 9 n^' l 

^kc®1 ^l$T (31, *i <?f|<Pi ^<1^ 1 

)>.$ '=t^rTO « ^IC^ 4 II 2jfep 

c^lc^l fro 7F*t w«hl ^i^lcisi (3RT ^ ^•jfrTO (3tC^ TO^ c tl?l l CW- ^#7 ^ w lc.<^ 
#t ^ ^$T #? 5!4>w 8f^t CTWfir C^MITI TOIT <TT?J ? ^ ^ (3t 

Scm> "5T ^t- 9 nf%#1^c?i «#s? 9fif^ > 1 ^^ sfRt^r fer-5§i>iffi? , fwwcfe- ^rtf^r 

CTOH 9 fTQ?IT m? $'Sftf(? ^T*n73T TOT (31 ^lf^?T$5?T ; #, 7^, ^TOT I ^TI<T 

•^nte ms, 5H fst^ 9ic<j<j fc tt?r soi^t i ^5ic<j ^bt , 9 1^§tttt whic^j— ^ji *q ^iWwji 9 fif^TC5 
# «tTC^? TO<TT Wtf^T TfiTOT 9 Tif% WTT^, M»kc.<n ^H^TfT 2P3jf^ ^C5 TOT, ttTORT ‘^nf^ (3fC^ ^Ico 
TO TO7TT (3IT35 TOT? TO TOTt (31, C<Pl(.Hl 1TO3J7T ^’f?! ^•jj-rTO 'G ’TCWTT 4^5 ^TO?T 

7TT73T tpTO 5 ^ 5T ^TKM ^5t TOt-STTOf?T TO I 



oV 


«P1I»M 


f nwjR?l «ilMlb»il Wt ^CTt I 

^r^F a iT 5 T 'Q ’iw'tt tfmm sirtst <n^f ?.wi— <wi i 1^t<f c t 

«rcwn?i yn i ^p#5& *m « ^wtr <n ttshw sii-mawt*! wi h*h»m 

JUS *fft?J- iJ'SRT fi> w '4l ^GT •Q *fC4?*tt?f fMm«! TOT ^ I GPPT- *|lfTO 

illsIW , <rf^9 ^WlC^n Cht*f 'A'iGl BT3 *71 1 3 jt v t?l <n% T ^pf*fT I T <T^it v Ht*i5i ^PTTHI 
tow cw tp^bi *nPr • J TT'Q?n?r w 5 ^ ^tcwtt 4tt> i ■*if^ ^miPi 

(fossil fuels) (BTSpf- Sll-ffo* ^UPf, WTI, C-lUalfayW ^3TT% WT GT, 

WiT 35t $iO 7JTC4 I 'fifayJOW TOT fawtHl ^C?r ftTO ^rffllPfcl 'SlfW 'Q 4 1w?I ^RTR 4 !! 

^srffa i 

5 tCWfT?T Pl^l<lC.‘t^ W "ifac/H , «ll*l!Rf<P Wt<T « q*I^^)<I TOTS fac.OD'll TOT J3 I 

3X7I, ^»pr*fPT ^BP^T TOl?l W^TT ’llflTOll Sf c T?T 5 T, ««lf>J'0 f^JTS S 

9 lftl* 1 J»' , f TOT ^ I 5i**1(.^ 359ft **1^)* s T*t c t?r fcM( sTtTTmf'R* S *MiHJ totTOB 9 l^) i± PC c f4 

TOTT^r 359ft-t!j*fTS (data) (analysis) s 45N3T (explanation) SftH 4 <r <p«ii^i 

sj^«fs «( yt*ir <piw<i Titter i 




<ptc3»? *if<i'<PS r n 

z'm 


•iftro « s**? - 

§*»TB 7 RSf$ 


fa&sh •a 'stFt^ 




f 


\ «vfi- -?5*tT« ‘M 1 

^ ^JlW 2J'«N 

V J 


’ 3 rr’tmym e n^ c t 


7R«1^( « fac!m 



^4- ye : '>sr^pwH « ’ftyro 2ifi»yi< fitfro i 


f^t<J yT 9 ^ 3CTT- R<i*«k$ ^1**iC<^ ^1*1) <P "55R Wf I 6 sftwtfa WI SfilRvo 4^ 

cyspT 434^5 JUS «TIGt, 434^5 ?T^T 'Q 

9 l|yd<lC*l?i ^ ySfi'C'® TO, <3 ^TCWfBl yE 9 !?! C<J^lf^<> 4TPBT *3 9 I#h r f<T C<I 

C'<sfC^f Wtsfl^ <3 W$'l ^R*B^ I <9 ?T 

9 ftt^ ff f Tagir 'S xJ^|R\ 5 RRiji ?!<j€eiR-<p 35«B ^?TT «i*pr , yic , ifl ^Icsry 3®TST I (BBR- 
WT?T <wc^ I vakcq C^R-tsfl'oly WT ^lf^5 < TIGI 

35FI 4TfT c TT "4T fe?t4tW (scientific journals) 94lPl^ 1 ® ! ?IT C?R^ bfhC'O ^C4 1 ' 5 HC?f 

*i)>i<p > l^l<i ^1 'SIt l l)C i l *RT^ Wf Q\0$ ’tTGT, CT^s^^fTQ ^RSJ5 WU5 ^C< I 

2TT5 35c?B?I fofec'S 1^JT5 (hypothesis) *tJR W5 ^C<1 1 CWT CWT y*T>Jc 5 ’iic^ 

*41^5 ’IfGT C^sR C4B*T 9 fft’^»T ^t?Tf iSt^TS (citric acid) ‘Hl^ ^?TT <M 35T f^t?^ Wt 

I 2t < BTR?T 7pm mtS "5C4, *JR3PT C4PT 9 ffh^T ^T 4?)^ 

^l5ji3<p *Rl^W ! t ‘ : 5 < ff®f 3.C< *it f5^?5 (^t^ 5 C J T > J[C c ll^ Rc<ll>*lly 

(Bmt (m^Tm ^ 9 Rm s t 735^53 *3 1 




< =i$<rhi stpr to « *rcwtf *iR^i<i *ir i R<i*j 4£ 7r*»n^ wp tot o ^jprs 

*tin < Wt'^fi 'ifsi^HI SIPRCP RPSRR <>Cf1 l 'slifr^M 'S ’tiRPtT dQ^I l<i Ic’tf v l!sR*MI 2H4H 

^C'llCWWl 'Slc<5 p 4>W ^‘ll'lfllCfJ RRT Rl§f%?I ! <71 <plcs?fl *JR*ff 9.1’^ I *lc<w '“J^ RT <PlC6rfl PRTT 

TO <TTC^ R C^iblC* C?IW ’TOT TOfD ’f^TTOPJ (RPITPI I 

ptkhw ^*M^^pfrsr <n^ s tT to '5i«j5f«rB •q ^tort sttaM ^iw^fD <fw i c^tcni 

’lffaFC e t?r *i*ll<RI >i**1C<f> PfRt 3T3 <J 5£ W g T P<C?i P< *TT, 'ole® <K?J 

• s t^c?T?T t n 9 f1^5 ^sj^?r ^«?n « rpt p^ i ^ir p^ri <ww •TO^ 

W3R 9 l1?R s SRT SRPRS PI, ^ft*s C<PlC.*ll <Wc.^<l <f*nl<P(.« r i<i 1%% TOT ’TOT TOftR ’rf?R3JR 
CW p3?Jt <71 <1?RT 

<1>ll<JCH ij^WR 'Q *TORT €lt3RT CP3 it ’f#hRf^?T, Wf C<PlC*ll CHICHI (7R2I 9 lQ<C^ 

spjptrrt - sn t fTR to p?i i 9 i#hR « Rtgfc ^gh tiptop ’f*j% tot to 

pi i rto tot 2ft3 ^wrMJ’tte tor tos. cpwtt pi i to * ? fc?i?i p’tfft TOTt- w « ^ros?! ^?i5r 

(Pf&TOtSl^) •Q %$Pf TO I 2fR <H<P(tffi SRR^P CTOf^*flT? Spfol ^ <7TTO^*tfT? 

<re**?R 'SW ^<pfb 1^3J TOT PI I 

>5|^>ptIR <g PWTT?J 2TI3 TOTTTOT 1WR TO?, PTOTOTOT ^ 2 f 5 H ^51 TO®TO* «llc.°lll>'ll PP1 

^WR « ’TORt 2ftlTO ^IW<P^ W I 2tT3 <K1R*I CPR oTlTtto Kwfa ^TNTT 2RR 

^TT R'toic*^ C^R RPST^T <WC<1 ^5T \5c?|^ ^RR^$ PI I 1^?R? ?T ^TRCPI 

(RPT (RSR <J55lflt«f ^Rc.<i JjpiPF^T'Dlw W f^ s -Hcn*l»li <7F9?IT PI I «a PIPI?I ^K.'ib'it?! WTW ^WR 
*3 ■ s 1c<J<t c tT <PtC^?1 R<I?K§ ?I • 

^TC?R i><lWlb*il C^lPP <9T>T ^ft <TRI <71, 'Q 9 tI7R c tT PH fttiJ WT PI 

4Fff '5TTPH vfl^RI W»1^)'6IW ^pf'tFfFf TO I 2|f^f& RT “'J^ITOR WP Plf^ 59FPBT 'PRl Plfe?! 
•IR CPI PI C<J^C 4 H W Z*%<\ ^f^‘«i) ^fTPS ‘'TTR *ij Hue'll i .'is - ^1 t^R 7 ^ PI I C5RIIRI ^‘Pfl? 

TRir<ppn ^iPicm > 1 ^ 1 ^ mrpr ripc^j Pifv* w i 

: RT^f^TW P<I I 


i 1 

^ i 

O | 

8 1 

(t 1 

1 

T 1 

V 


bo 







b .*> 'Q <1JWW *W<fol^l4 ^T^T 

*;2!vi ^v ^rar^i «j^>p<r s 5^?=r 4sr 4f^r, C'S^fo *iwufa«ji gM'd <:<$j*j ^jvSte 
'’ItfH'-l ^434$ 4511 "4 1 s!f*i1flfa4 WT T « 3r4l t3^]'4 4t V 1C«'*4'BW VdlVft# 

^1% 4S£ *?, r fS4 <H£1 >5C«rt ’’d'H'liW* <^s *ft3S i f41| 2?T 5f[£5 si iPT%$. *Tt5J. 

IRl 45W?I *R>4l?Jt *;*ilsW4 g^J 75 ?£5 U4l ^ *£3$ *®!U 

4tf4W?i ■5r»?7^f £jejf?j4 ^r*r c^i[ &{£< i 

*i« _r isli‘s>l']l« Tl ■H'<<HI ,r s. T^T-^IsJ^R 7 . ^7T. io^'v: L'*(jf] TTXTZf^ TTJ^IT 7*5.1 

?rm^4 gi^.a '7PS? ^suT5r T^'i w^fsr 5E? 9 ^ i *s 

^Iv’? ifls*!t? T^Br^T Hs*i (Globally Harmonized System) isl'jsi Rsst*? csJW 

c ’ sr T$ -hw^h '&£&§ 5?r ’ ^F +?.•*&'(.•& 3%nPrr %r- (4) sMiift-4 
■^14 'S ^i4d i,!x;'n IV 'Si'.'© 'wl^' 'JJN 4*?' '’'ll ^14#) ^’4*^'©l Trier'S 'WT-Ij 9 '^ i \srtj'£4&») £75% 4s! I 

‘54. (*T) ^i4 (hazard) *5 ^fVsi i,1ijl ^4 !< ( sj ^*T ‘ 7 lft£4i$4 SSt* V*frsJM 4s: 1 nS^IslsH^ sj^ 

•4iM < ?'^; ’ 5 I\'l4l 1 '44 lt>$* 54-2..^ — sS 414*11?/ *1* 4tl XjTH 

4<P1i>1 3Wi ,r *4 £5* adrift; 4f 7 *sF4 5 1' W?© ^IST *?n3T >1^IW' ST^Tfl 

z!'.i «?»»'£ ^AlA'^v T5* , 2&m 4TT* ■i.s*' f «71^T v© *4®* ^TsTsT*?^ ^4' c4i^**i s5I^'sj% 4 
■^ r >£]« ’trCST ^W 9 ' '■as 4^41‘sNs! > ""A dlvltv'4 <T^=TT f 2 ?^© ^TfSW ■£& 4l<f4ltS^'st 'STnIT 

(5JW ^<51 * J S V'i<v. si *'© ^is^iK i ca 5i l v^ 1l 4s'< *5T? 'i^'4 i4 I c,'ll ^1533^’ ^’isiss c^^Si 

(label) -a^I '^'t <7T. v V^fls} sJ:^Ii'H4 £<'^ '44^ W^534 \W^~ (W. ’TW 

7TTW 4.i^W4iS'<: TCKZ 41^ C^. ^‘^iCRfi ’SOTt: RiHij TTftfcfT^r ^or? ^ 4«^ ^ 

*n$£ ta^f ^wsj fcv®y; a^»r 4siw la^rs ■ > i? Vi ^'?t *tt ‘ r i^« ,w ppot c^«^i 

AlW ^ v f<il , ‘II*^' 451^5 (W T<4 *?T, C 75 > <31??^ i . 

4HW TTI 3 *;^^^ iJWId ^ if?? ^r?P7r « *^'C7*U TTHTJ, C 7 ^ tWtW 

^IT^i 


54- j sI 7< l?Ji^4 U'<isj ^4 'S tfW, '5JT3TT ^4 Id 4^17 H^' < d'© ^14, < ^f^d 431 € 

i 



^f4. ^ r <?‘fl ’ST3T « ^«f:^5 ! ' 

1^1 

(explosive) i 7 rc™ ? ' fww$ *^an3T 4d4© < ^TT5. liTPf??- 

■»fl?f 1 «R3|Ctlll ■’TsiT^M 4ST . 4^*11^^ 431 , 3^1 • g TCST *C^ 

•«rT«5im <n*(T r 4»fIC«l5 >T4« ^rv© ^C« ^ «f . <1351 «fl JW; Q>T^ 

5*nr ^ir 


^ 5.1 (flammable) ^>i<- «UPt, ^3*1, 4^*f i ^5C^5 4l*pl mt^ * ^tm 4W «w 

443, Ip 1 1*1, i’^SlWl^ i -» »T34 5 t3 g3T 4 4t*f ^T4 ST4. 

vjtf=i 5W 4« d3J?«< n .fl 4xlt i 









msi « wto 


<sri*j<r- (oxidizing agent) ^tJR ^ *01$, C*J«R- stfR i (WF ^R<p*C' 

•fjjf <C® »TPt??T WZ ^S *V7Jl I «1J1*T <17T sTTSTt, ^TS®t f<fe$1 "frSO© *fTSf 

^■SR 1 TIC3] ^Tt STT5ff. <JS<1<IC<J<I >1*1*1 <10© W Rf, C5TC^ PwMT t>*R* « 

SJC59 $«RT *tf«»ra f*W M* <r«t< ?WI I 


¥<5i''«il< 1 •■Ri 5 # (poison)- ^UR, '®S*1, t f^JTiTf, «f*1<?1 '3 ! «t c 9 ^ 

<C® *tt>3t I tfl ^SC^tC ‘ y RI < tf '-I <3*1.)$ vsl«1l<j r tj ^RJJ**? 4 ! <T)jf*tT?I I <!J<1$IC<I<! ^WSJ ^Ic^s 
5 W RT, C5W RST’R 5*f^JT <3 *\\r.<^- 3£*f *|R {$TJPT <C*i) <JJ<1$!<1 <WI I *l<5)c< ®C<*f ^SC® 
^trea <asR *w? i ts%ji 5*u i *ifhra«la*ffta 5 * fiigwu W*rc *iftpiWR <*<rr i 


CMCW *«|^ — (respirator)') ®C$< ®Rt >KC#^I, efklt^^RaP^H ^T5TC® ’ll® 
(mutagenic), < 5 jRR (carcinogenic) <P«0& ‘'Ttssi ^r^fcTfsJFTS <fl^3J 
^ IW <RJf, <53<<ICJ1<1 >R5r <t£® R1, CS’tC 5 ? f^SfWt F*T5}I 3 *J!® 

<}«!< ^Sfi >*&< 'Q mT^hr Wi i 

*!l*!C<C*l?l ®RJ l<c*t< <5^ 'Sr^wr (aquatic) 'Q ^tff'ts <SR5 i <s 

‘lOC'ifi *Rp£ <^t-*iRia RlPic© PrtC® O^GSTt 1 *li?WR fsfcipt 'Q t*R 


att l 3^lf©‘F ft><*lb i&S'ij ^P?l ®nC*j!<<WC© , 3 S! I*J <3<<© 1 r&^f5c<* f£V&J«1 

(trefoil) « <5 1 tstl> <i?tf '®lf®f?I3? ^i®w c®^% ¥ si "lies 1 (^%) «j<flR r <?r i 4 

<SC<« fli*Q ^R<CVT<C<? 1 <<P»i 1'«»T <5^1 f^TC® RfW *fl*R *fffa0 ^Tl 1 ^ W05 *Tf J2R I uf^Q 

c« <c® *n mtc< <t f<^ niGu wRinf^p *<wr wis 

f'ttiM 1 ? *3*5^ srWT, c’fW^ ^tls^H <f<t, ct>ic< lsc*t< *isc*w! RRt *rat i 


c®^%?r ?f*| 

(trefoil) 


(T^ri^^Sf TOW <FZ*K ? T W- i.tr) C^S?I! i 'iR^ &Z3 W (W b.<) <%&$ 

<£>^ fHc'sr<' f55* R’SRi 'Q Wl-iW <Wi< C5^T ^ 

^-i.tr : "5sT<TT5T C'ol^: ^cersf ‘ 9 ^ e T ^ I 

















<MliH 






to c<tfa to <« ^swt fea w® w 

tstrocofita 

*t. 3fTOr *?. smfal^R 

faCF4 C^HH; ^ft^< CTl’l ? 

*ltfa *1. (?^'©>l|-5J 

sj. va||fr<i tf<f 


o. fafa’©tca to i fafaroffo toi cro ^ wc<j? 

*• <£> <■ <i> 

n. s. 


ftKfjfD c^rca* caran *jI*i- 

i. <TfTOl>f4» Sftafl 

ii. 4C*> TO 

iii. 4 ft 4~<$ft TO fatal 



PfCt>4 C4>Hl5 


<£. i « ii 


*i. ii 'Q iii 


*J. i, ii « iii 


*t. i « iii 


aft: 

i. 


ITT 


".■'« 4 .-^ 



' «P •&'•*’- 




\JL * 


’** Wj :■.-, 




Vf^oi ^t? 

*\. cto 

?t. ix to ^rm >f^f^ - i 


Gfctffa 'Sjfcffos «#M3I 'SRT ffipf I 


mrfer 

^1'SR ct»ta ^ <IT?1 ^ 'S '^Bj'Si I >H*n ^IBIBI 6 !'!) tvt>H ®(<j^ IB Rfife <K£i— <P$i, 
wBT « ^Rlfta | fof W ^©HBliSBl fag W$ ^s^T, fag "®?BT TO fag <j|*j|Uj ’Bf^Tfl 

wrsrtsT 9 it<l<i'sC'W bQb'sh buj i faB \o&% fiw? Wtbfi s *rtf 

dciicz I 1 v lfa<i'£ti B'TTtffa ’lie 151 c<i»ltl! Blfi^i B£& Bt I -*$1 TB <W^I<M^ CBCB* 

^MW> <*!](.<>; '$l v l 3llW<i TfTW ^TtW ^ ^ $lfa“fi«1 3B >iC<i C<3W> BlC^ I f<ifs>;j BB1TCB <$1, 

^ •e BTBftB *f$or b^bt sibb^t *iw bbtt bib i btcb ■y^ss^^iw ^jbbt wbt Jtdiw i 



’^ST <j 1v3CT 5 T ^sk.®i 


«sft ^mra mi c* tw **m\- 

(i) B^IB! ’tfa^O^ri '^<pit < 4?i >iWcii BBttftfB OStf® ^TBTm <pfN.vo BtBB I 
(^) BRlC<H BjMB'Q flSB5IC c tB BJIBTT 9flW BBl^ I 

(«) Bwfa csfo^B^T s^jtcbb bcbj B^fa biibjt bibb i 

(8) '©M»)l<al ‘jfalC.'S <JJMH ^BT v 1<JWlfl ■STT*TR^r CBB1ES BTBB I 

Ut ) <T>$1 BBB/fa BeTB 'Q <4^ ^<I«1 BBTtffa ^bl BfaBT B^ B^T^s BBTB I 

('b) B$i BHIP&I 'G BjB^BI'SI ‘SBV'SBB BBtC^B ^bl 2lfa*3l BiffaBl VI*3iC*l CBBl(.^> Bl5J<J I 

( <\ ) BSBllfo <3l'^><3 BT>BT <1BBJC1B fa^TBTM <PflC^> BBIB I 

(b-) BPTIBfaBS HBI <3 BfciflfaGBl >ii2><i>3|(.<! <5<RM <T*1C\» BIBB I 


7 PTRFT 


WT?FtT R*F1 ‘R*£?T ii]«R fc^'Sl TTT^ I *Jp*R: cMC-ife f^T TO SfTCTR 1 - 

< l i fJ' 1 .. W®T ^TOft?T I 

PlCb*! (t?Cv4j <P$*1, '®fl c 1 , <11^51*4 ■®f p TTC^?T ffeu C^TOTIT ^d°1i : 



f\ 





* W * f *ff?Rf 5 W f 5 f^ R 5 tFPR flft 



■ssT^fr *rm 


*rfel'WM 

ftf*r®ra 



lull «p$»i, '»«<n 3 <n«5)« ■‘roi^f 


i 

COT 





faw* ' 0 |<' 2 jJ ^<J |§1 lilQFrT ■ynWT'Q :- 


TOffo 

3 ?Pf 

to tot% 





$..i : Rfoj^ , aw$ 1 d ^ 

^ I w<i f <! W4V«^ * 9 l<ft<*4* e t 'Q ‘ ! fffa» c f ’^r>j'*'H, wRPIPf^TBT, >i^*i<ii$. 

faf*N3r «rr?r*tT ®tT 5 ’we® *nf?i- 


C 5 ^ ^TTO C®tf*PT, ®TW?T TO chic'll < J*i5 e i ^®f?T bM TOQ , 

'»||^R> "3 v t 4 c<J’^ e f "RTO I 

4TO?T 4TOfb tllC^I *nf^T TOG , ’®T S TT TOTOfesT TOC3 TOT HPT I TOf TOR 5 ' <JH1 CT ? 

5'iCfcf‘THc'iii famcS? 9 fff^f -3 <I^Pi ^£?T '^TT ♦J’f TO 5 } TO£?T HPT W?I ^ ^?T <H*t I 

*#r faro tostr tos?t grope , tototot *^ 1 t ; tog i 

’tftTO’FCTOT W^T ’WSTO <?# tost i 

h*t»tV*V»IC< ^Rf : 

TOk^’RTO Q TOTOUT^raTO CTOR f^TTOT <wt ^9 mw C^SR^Tf TO?TC s, TTO , STTOT«nT 

TO?T i TOfojTO fata TOhiflEfflc^s C^l«wl N*i^> G iffilfHHlTOol %TWl <teiO& TO?T 1 








^TtST (Kinetic theory of particles) 

* 10*1 WT ^SIO * 3 ^. 'ST ^*fN, 'J>O t 1 ^spjRj stlPTR ^H^JR C<I C*W(R 1 * 3 '^ 5 ^ *I<!$!R 

^*i *rarctf?r ^tPr^ <?tr ?0 i 

ftcb ^TfC^I R>*1 '^<1^ R ^PtWPfS 0blW vJlt^ ^5t (RWl $WI I CO>HfD 0t<H, co'Mfi? 'S-ft e t 3 
c^Hft? ^m%i^^T?i r 5n^ ■?(Ts!<i afc^p *r -r rt^tq : 



m w (’D 

f&SS : RtC<fa f^£>H 'SR^R fofeo O^f^PPftSR ' 5 R?J 


IbOil W : 

• <£R 5 ^ (RT 0 ^ 5 ?TCFT ^WT(WPP 9 m%«R^ 13 l C^TQ^IT <tl?t? 

• tSH 'SR^ R $bl(,<I 'iRSJT'T 0 >M? 

• SR^ R ^«pr5J3 -WbW O>tel0lfe T R<R r R, i||0l>l!^ '?R3 r R ^WTTO'P 

• 4<pfD m$ ^‘’’R 1 ^R s ^ 5 t *t% ^10CbC*l C<Pt , f^Gl <P»l vfl<TJ^Ji «Hc4> 

r ocic®^ k®t? 



■n\m >i<w4> Rf*R l^r , sr^r v f91tM ; rpf (RI&r , (w«d 3 ^%rpm i fej wt 
2 PR 7 T aR I^T^R <?NftR ^Flt: 



ooo* *nfi <^hr 

ffeaf $..« '©T 1 T fipifp? *SR¥R *ffa<i'o*i 


f^T W : <?talco Bf^lf)<iMt<P RfTO RPico* <J5JC.<P wr R?J? 1$*f %?5f *nft?rftE 5 T^T 

ico <wCo> ’tf?T e t'® 3 R? 














: w tjwt ’tif'O cCRicei cpp^k^j nrr^ 

^tt ' , T5T5 1 ^ 

W (TfQWt AT^T <4^ ~W ^ A£A C¥5 i t^. 

A'TS'ifA*? 'JTAF r?r C3T*f ^3TA ^5T ^T$T AJ^ 

c^.; 'er^l ? j ^ rra csfc ,? i^5 optw fir i 

^fi3 ■#5^ ciw, w^t^ja CsFQ '3 

sfrt^r *sr^pr siR^i ^3T w^ir apt I 

i? pnr^ faPfi? vg i *^1%™^ , 5n^#f 

A^RT^A Aa AWAlfA Ap^F TA I ' ? MC^ 

•^cfTT^ --Hfl TTO5 AttA* I 

wi wrt^t aRS^i n Amu ^nt aa <?r ^rrcira ’sirara w i wo\ wi ,? MCfa 
^ a^hta A"i*itH*fai i ,? MC-fi A^iu ? tf% ‘AfN cr# 1 wi a^ppjlaa acai 

Xill^t ^ <f>$4rfcj CRAA^I (TAAAAFt 'Oflt'TS ^fPT^ Cijiujij(D '3^T*?^3 I 

s Ij|*?1a “Wf c?r Arra aNT aa ah ■ppM "ah i acai *n^T aa <4t^ "ata 

C-tv? ^h<j> ^ a^ta Ara I 5 t3t^?r AAltffA AAM^., AFfl^tostrA t^i^i ah i A^ttAsjA Rjfcjj Iaca 
^twta a%h atca i Ftri %r% Aiupr i 

¥5^ A5M CPS'QATAA ^ c 1i^^A5Ai ?tfA?*t%^^AH 4A, b^ibq HF5 AT?T | A^ *5T^ H AAPTSK 'PJH T JH 

^ra apt i >^K'i sftr% AtFr^fA #i#5^ HtA ap&a hQ^ apt 4 a, < s>t^j i^r f<B ^ f*rtA b^ib^i 
AA1A AtAiT *f% ’ ? PE 5 T I 

^iRboc^fi Bfecs ^tk% suaaIs “Wfr^ 4^p cfo? ^r^f?r ^r i <pf£ 

^5pn 1%?r 5|q^Ktsf> CTteTCT W ■■OJK.H ' ! lfl c P5 I WTTA ^5N I^T >«$■#*£•* (TflTO ^ %t#¥ 1 5T^T?T 
'*1^5 AA I 




; *FRAC f fa ^TtCsf c^ 

<4^. C^FT (M I 

*$& <[13 1 x5W APEl^f W 

^TtA'S CA^S'^ GA^ATIA^T ^ 1 


CAT 2 ! 1 

TjA^ ^RCFiTT Afi/? 1 

AmC?! 

"4r?i i4A!.. *mrrfa ^>i^GA'i wj? catjs ^ i ,f ut%i 
ATIA'^W «4CAAt^ ATR 1 ' ) ijVJ^ 
'^sUTt C^5 "4T?! Cl Af^iPT^ Ct\ ^ 

cfsra >s ^R^*) wj at?i^ s^t« 

♦ros I 




<3>1I<M 


ifc- 


$..0 (Diffusion) 

■^iic^iPi^i wi ^?i mrer filer i eram^ 4^fi> *tpt fiiifiim eFtfer «t^*r <wit*i$> oms ’st %i ?r 
* fl<H <pchc$ i 

m 3 — ». 


mm 

tuai $.<? : mi Wd *rc*n Him < UM r l 

b. 4<75^ Cb-HjfDSw f^l ^ I 

^iw<i mi^terr ^ter ftei <k<h> c^f5r ^*1 mtfir/m’fm (Tim i 

v5. ‘IcHl’Gl HIM '£R£|' <R HTfW ^C'© ^1»lil ^M 6 ! "*1 *^C < 3 " s I* c T <PC<I CHlb’ m?T I 

8. c^fD5< mrsr mfim fajita ?rm ^ ^ ^ tfiamifD m*n<T *i?i s g* d^ifD 

^.C'A 7T5J5J 5T?51?T^5T C'TTt? m?T I 





'®<l«1 <51%/ 

B^*f 



^%/<p«ic*l<i <>1%/ 

WMC^Ij mfm< £fmt 


■fezi ^.'b: wc°w ^rc«rr gmf wm 

’fffaFT-* 

b . «a<pfD cChJ1D'5c<i f<f>| fip*] 1 ^ mfir mrr® i ^ioi> 9 f5tpmpr 9 thityMiC'icG*i <y.^i<ptT? ^fDm eim w i 
^tal'Gl 3° <1151*1 gmr® < r**)'Gl ' 3 T s m cWl'G m?T | 

«. vam?r 4mfr> c^^ibS-q mrsr mfim famiw <rm ^ wt1?fin*T m^ifimrsr *im>ijwimG ' s mfirfifei 

i 'Q $ *R 2 #?i£ ^5 m*RT «TTH«T^5l (7# m?T I *H3 gt^ I 

^ gftoifD ^fii fsfir, mrn?r wr fmcTre <sw w *n?r i c<ic$$ gn, i/m fio ^ ^ mfimmiw 

it>f*i m ^nc 6 !?! gs'TPjen fief erc^ fm *rr i 







♦trft ► 

fixa 5..S TO# ^ e tT? <OT*H 

9 fffa i T i» 'Q ^ ^R.— <£J<T C^3 1 # (R^? 1 ®T 9 f SMC'lfl ^T5T?I C«1W^ C^t 'ST’f zlllC'ifl ^ 

wrcs. i ^c?r ^i^bt ^t?t *tffan?r ^iia 9 fft^T?i ctPt i ^trbi ■?nf% 

^Hfa ’Brsr ^rr^ *i^«j *t^m c#t i ^rsj?n #r ’tir% w$ o^jrcsnfan *uic»m> *i<tHifD f*m 

"StT® 9 fBT5R (7T«r^PT ^ 9 lfHlfi?fl CR?TQ ’flT^T ^TT 9 f^BT 3BT ^£*1^ C^T I ^TC?I<r 

«lfhF^CTI ($UP 'ftM i| Wld WfFBl TQGBI fM?I 

^ I 

^ < ’0?T C^73I r,<P ; <>tlfi50o3 r.<P1Wl fipBTf’t W 

CHICHI WUCM N©<t«n ^ ?T 'Q 

9 tf?RjF$ WET gJ^n^WR^TI 
3?*rc<j?r ’iftwr^ 'sri^wstg victim* 

^FOBT <qjMc*W <l^5< 5‘it^ e t I 

*.8 ftSWT (Effusion) 

^a^ft? Wm ’tipr <n^5?n c?p^t ^ i c^fi? v3^t %s ^ i # wi>£^ ^rei i R>g , *i*c c t?i <yf<m 

FTC7T C 5 ^ I (W (RC 3 ^, Cl * T ^"SH ^?TT? ’UTi^BJ <IT ^1 fWRtf C?to I 4IWI 

chichi bm <Wfe? <k?jc^? <if^ br "^bt <pm ost , ui^)?j 'Q ^wiw v iI^<iks "5?o?n?i 

<P*fT *T?T I Iwrsf IfvSg*^ *lfc>c<P Wl\ <?1?I I f^5 <F$ ^ 3,0* «HC^ lf’^o 3 ^ v ^'5l 'O'O CM 0» I 
<T*R 3 i' J *J^ T>M 4 ]^ WR <3JM(,*i <J v ltai9'0 ^ I 



ffea i.'bt r#RltV ’TIPTof® C«T^ 


fcfruW «urc^ m ^ i m^iu c®w bt 9 ! c^f*f i 

5 )jlc>lfl ^ tot? Pi Pi^t?H ’SWT^T ^fPTM aQwjioq 1 I 

Swi^er^*t 21 ;^^*? ’TTPT ^ f^T^R (CH 4 ) TST*^ SPTn’T ^ 7 ^ (Compressed 






3Rt?R 



s Rim u 9m 9m «n®m m i 


natural gas)-C® <K-sJ RHRT^Wy WRlfR ft.CR'M RRT W?T I *BHlfib'C'»' 'SjIRTfR fe(?l'(,<l 

£H'J Wf*R>' ‘5TC* , t iTOR RTOyilfil CRC4 '2f!^ ft'b'C&R <3 C^ffCRR ^tTR 1 r1r^T£? 1 RM RR I 
TORTO Wf Wf*J4 TRCR wRfC&H' ^ITPT RfR'6ftR &04 RKT RR I CTO'fl'STCR fig 

TO CTO <R*!T R1CR RC$?KR TO CRta WTO I RT CRC4 fRRf?®?R4 WR^IR ^ TO TO I 

| iH-'fS rirr tor 4W crc 1 *! Rcr ®1R ^Irf #lkcn<i ^C4R Hrrcr crr to RR*i 4C*4 ^Rcr 

^tCW l , ^C4R fijJRCR ^IRF CRR TO WTRT fRSRR 4 ! <U^X CRR R'QRjR RR Rf»?| 4W $fv?CR R5T RTTRR I 


CWt*T ^® C<ISIC<1? ftcRR «tj1C'>ia ®R 'G <M^> RRCTO R 5 ^, '®f1W?IWR 5 iJ 1C>iSl 
R sfTfCRR >KlCt>RI C^f I CSflCRR s t]X^ ®R <3 RR? fawCRSI CTO R*R I 


R3TRR *3 fRSWt R3TR ^R <W RTOjR ^RR fR^R%R I R&f&R ^R RRR) R® CRf*f TO RHRR « 
fRPTRCRR TO ^oTO RTCR i 


*.9 csrrow^H « <Wt<?! 1%*r^wct 

C TO W 'SpfC® R1C4 ®RR RRRsfa f®^ WR^; '44TO CWT RTR I CTO RTO W 
4RCR 4R RTRJR ^®T CR1RR 4CR CRR I R®TR W£t®ftR CTO" RH^R WR"t(T RF& W? I 
WCR 5 WTRRT CRTOI'R RT^R RtR I ®RR TO? %*lf^R>C«' OTtOI'R RR TO> RTO I *f®**H 
RT4CR W^«f v^f ^C® R14CR I CTO? CTO ^CSjIRRRR wRft £$?R CRM, 
RRT$ RT®1CRR tSRf^TO CRTCRR RTO? 4C«1 RRRr '©I^WWITO G W^lTRP^r 


cto + o 2 (g) > co 2 (g) + h 2 o (g) + to + wror 

•^.-b 'S ^i>«i (Melting and Bolling) 

*Rrcsfo to s ’f&R Wft i 

TO: 

b . 'fTO^CTO’ ^\5T 4Cfl ^<plb 4TT>*1C®1 Rt'O ^<pio 4lt^ Res 

cTO^c&fr ck®i froTO i 

A. tbC'i)*! <K3 Wtl^ 'S RtWlC^ TO I spR-fDSc^sl RfW 

snc^Jlf^lflR 541R54 <3IC?bf) TOTOWta 5 ^?© TO 1 

v5. W^ RTO *ftC3 1 ftc^ 5 oT' 9 t Rco TOl R4105S ‘ p flf‘ r C < T' R%fR 

fTO Htero TO I W 'SlTOtTO ^ TO®' ®T CRfe fRC® TO I 

^RC® 4J1C4 ®T p f ^fscs fRC® 4^C<1 1 RR1? ^ *0 ®PTTOT CRf? 


: CSTfC^I? 


f53T O : 4^*1 "'I'tTC^ 4T^T 


( X . SPJR C a 1^4 (?R Rl® 1 fsjfRP ^ TOST ’S ®T f TTOT CRfe 4f1Co ^TO I 

'?). €tpp X-we^ rto « Y- ^rotat (curve) '-3^4 ®t (?le4 TOri^* Rpf^r 

4TO5 TO I 

^1®R ^iSTO "^TTO 4^*1 TO?fe fTO <?f£4 ^tuRJI^TO 3Rh W ^pt4 4«Tf | 








b. ffelfl SfO'jt Wtlfe « &1'toJ-ty/?U 3fWfe« 5« I Ottif*! flWT* 5W WCb 
«ficS&FiiWsjfi« ^<icrji *p& i 

y. *tlf2f ^NC' *rg <fgt <^3 'EM *fW i rrft <JpT^» 'NWW 

^^iik" ,, »t^iw C'tfOcn ore* vto? < 5W ewtn ^ ^ i 


$. ^®w!vfl| wf? i M 

S. i*? OflT? OOJ vr ^S *J73 i *T3 , ®f?J 'iWWOCI <*£03 i 

a. wvFMta <^ijj w«rfaw-*-di* *jc*i >^pw «ww fofa «?a i ^ : ,ww ^ 

•tfotftO T»t7!*f ( 1 atm) 01 '®T*fWuflttl C<prc-fT *lFt^f ^5?C^ *^*^5 5*f Of? ’*t*Tsn3tC s 5 Of? 

(atm - atmosphere 81 t>M) 

i ?!'®ti^<? oif.'t ( l atm) ot ^sT^PTfsrni wicif ^r<rtp 5*1 or^ ^t^nsri^ Of?. 

’Jjfr’rtr* 801 1 


E-F- 'yftr< , -“t (»TW) 

D-F- «ltfa <'UW « VffcflTMi 
C-D- <*sa*n 
D-C- w ( a iiwt *s 
A-B- *8PP • 3 pft*f | 



fan i..^. : ^5T*f 4J8TW sj-jfrTTj^r (healing curve) 

■^*?H fltoCmlfl ^JUfTOI '<&$<*) ♦twiofo f>R5f c T OlOP UFSIfTOI ^[8^ <Wi i 


f5tsi *1. A-B w*iat twt. B-C vfa f5>n 1 ^pm C-D *f*fcs smar 

*on feg D-E ^s sort »n - E-F *Ffs ^r*wsBt ^rr^m 1 w*rfo swot ^wt *ort 

1-^8 ^f^ct ^Fr* C^ *tf c^'f ? 


‘°1K^ff t aTO c f^R^O? fo«ft 8tTT- 

+ W + «!*! 

*f?-f ~ V5W — - «tT|af 

«w 


/ 

*m - •msr 




818m 3Mfr*ET9 (Cooling Curve) 








(curve) 
C<PH»' ~ 5 U 5 TO? 


<jfa ^T 9 ! "tel ^5T >t<q|>ifa 9tJTCT ^ >i<Jl>i9 <*$ti f?FS 

^<1 d SjUftJTC^F ^T I 


siosnS : i. ^ 9 tic«s *rr*rr#r *q <$i^» c^rc^f *#i>ic v s ^fH 5 1 v iifi < T^ r i *1 ^ <m^, < 5 ^ c^r? Rctr^r 
^ i ifan *bi zt?i -ir^ wtn ^ ^if^rn ^ i 


+ 


f&9 ^’fcsfa?! 


fa COH fouff> «r* "^3 : 


i£)X?r *fW W VStW *>7T%1 

2T<3 ^?I 4^, 5 fi7#?J 'SRT ^■‘ITafa'® i 

C35R, •!Jt*Wt1®f 5 T, ^TT^nf^T, <P < ^, ^f^T CO2 5'oJlfa 

•fffaT : fawra Wtff® W^'Q 1 <T73J fof <s l1%sr c t 
•rt'G ttef fa^ir.^ farcs fapTE <m 

*tf?TC^3 ^fv®ra (TTt* 3 s ? 'Tn^lfaw, 

'arur-Mt* fax w *RPf to* 

^ < 11'3fa'S *1*3 I 

2tl^<jf?i ' 5 n*nr 5 r ‘ 9 i>it'4c<p «i*i3 (^ir^ 3 rtt 313 i 


n*9 ^.i>8 : ■jfann 


£RW$ : *nfaT3 %5^fa3l«(3 ~<tfKC3 *tffr> (cooling curve) SpT^fa 4X3 fafojJ 43 'SRf^l 

%* 3 c i 43 C4H c#< v®i«fsrt 2 n>i ^ sn^ 43 x®re ^©t*TOt < #^®^ 33 31 3 *fai w$ 1 












dxlfl'l 




' 5 (^ 5 # 

’IfTST 5T <TN^T ftc&fl c<pH *jc£? 

*J. 

*t. f^fS^t 


^T*R CK 3 I ^ WbCO? 

<F. '?ix. < ^'i> $£< ^J. b^te^i <pfic -5 ®fl<£« 

^t. "RR C°n?? ^I. * 1 % fa’fo <WC< 


\$. f*-!r.bfi fb-fllu \5*^' S> ||\©<>1<1 IfJTT £p7TWT ? 

*t. 



*J. 

BS^ 

H 

o° 


%£& 

H 

?$P 


8 . z 




*8 




f&u wWr w- 

i. Z 54°c 

ii. Z^F? f^^tf- 

iii. A-BC-D C^IT ^ f&?r I 

?#?? 

i <ii ?(ii 4ii 

?fi 'dii i, ii ^ii 

gf*J: 



*f. <Jk3 C^C'® <1iM*i 'S 1%o ^c*t^ ^E*TT C<PHfb ' 5 TfC s t '^Eb* ? 

*t. 'S| v |ijl\fll ^vale's ®)(^C®1 c-^H »1<l*l ^Ic’t ^l"*^'© 

^-*1105*1 S*1NH 'S ,? l- 9 1lGiifi v f v ^!'®si <u<]$f?T 1% 

h ~ ^im w i 






A 




+ 




( J 

I 


wi 


~~T~\ 

J 

1 

‘^JlWTR*lt 


^-f. < ’t F fK;^ Wo 

^t. ffr^rrt^ c^r ^t-ta tsw ^ i 



W "5TR^ I Kfl?n <£F5^ ^ <7J ^ ^TWPfwi^ ^«|ft^-fff 

wq c*f^iT w i c*TiRi<p 'Mt'fa ^nr wit^ « ara* <7ffi*f<F *wirt?r ^tr 

i sufofD f^Jf ^T*l<Gs siciite i *to»jh£r 2WH ^Pl4>j $,t*ii, ^Jtwsi Pto v iM»iMPi< s ^R^fTT i 

Wl 5 ! S ^rtCI^R 5 tf?R 3^5 ®?I <i«ic^ I C3f^, §OT4iH « faSlH ^gRt^ST 2f*JH : #faT I WSJ!*!?! 
(?&?% csrftvT « Ws^ %?i *t$® ®t?r €H?r TT^f ®?r ^c?i i c«rto?r wre?rc^ 

f^%?TO?I OlfiPfC^ ^?T C^£t?J I OTRTM ^MM ■il^WW ^PMTT^N^ 

^Icnfj «tl$C*l1cGM ^Tt ^ I ilWSrkc*! nBjJ C^jS '5(l$.C > ftCblC ! 1<T <Ji<RM ^TT 9 ^ I 



^ toi c*tw ^m- 

( i) Ofic^W %C?I% »TR C^C-^ 'AM Sfffa 1*PfC® *!M3 I 
(^) c i Ti9i<P 'Q '^'’[ft ^PWtyrjnM £<irl<?5 ^f*T( <WW *T1?R I 
(®) v iMiiMi<i<p ^Jit, '5<pR - «fn, 9 iw»imR^ ®?t ^mnr * s rt<r^ i 

(8) ^TWfa^ ^sn^ttw^T niM I 

(<?) ‘WW& $W<pIaH , C3fi?H 'Q PfSiH f$71M ^WC'A 9 fT<1< | 

(\J») ^l$t > N$!t v M <i<i>M ^TWt ■ p fTsR I 

(^) 9 l<l»Jl ,, l?l ^iHc^ flMMc<PI'£ 'Q C^M *f?RT 5 ^ ilC'^csw ^faf <ww 9 fT?R I 

(V) *lllMc«w£ <3 (TIM iICbC'Tfl C^l*# C^f*t 5J5 c 1WT 5 tT ®M ^TNTT Pt£® I 

(«6 ) < ^**t >v ft7f <9^R < i ^‘ : TPf?I ^‘‘’R? I?T ’l<l»j I^T "^MX® v fM"^ I 




o.i c^T®i 


^ff^roew 

3W3I3 

3>^3 


mm 

<J>IMf>l3l5i 

3 ^ 

3jT3?7lf3?n3 

pf®T33 


W 'S.i : 33 

^UST csjfara 313 <wr?n ^31 I 4C33 ‘Wl'Jil « 313313^3* ^WJt CT3 


C3ft33 313 


♦fHWWR* 3^tTT 





























f3t®r33T: C%T7np^ 
PiHM 3 ! 3*3 i 


54 : <3^33 *IT 5 3, 3#4 « offasrWfc* 3?*fT1 

^3* 4 cawM <?T3T €j'®)<pj[(. c it Pict><i Pi<iiii<^w 3rc3 f^o 3tQ i 

c»tad tt^)4 (Symbol of Elements) 

3fc>fi> ciilc^w 3351^ 4<pli? (Symbol) 3 <pH <mI ^ i c^iic^w 3 vs1<jk < p Resist 

^^f^FIRT 44fb 3*f 31 3t*f?1 31*1 it. *1 33*1*1 3*31 "5^ I 

c5ik*ta 3TC33 333 3*f (Capital Letter) ®|33T 

%C3% 3tt3?i 333 3tffa (Capital Letter) 3t?3 
31 ^ 4 ) a 3*f 3t 331 C<MCHI 3*f (Small Letter) 

4 far3 oTlt.«Tfi %i iihlc^ 33*f*t 3*31 ^Sl ^ 3*f W1 CiTic^W 33^3* C331 3FT CWRJ 31E33 333 3*f 

43\ StbM0 , f3 333 V W< V 1>1 C3 3 < ffi> c3p1 ^3 ^lc<P ‘3T*tT i Tlf*r PlC3 Sjv§l"<» C331 ^3 I 


3tW : 3*fl331#f C373* ftfojf 3 p 3f© 313^3 
3^3 r,aTK«'|<J 2f€fr3*3 ^ 7.4 fa 373 

'33T'Q 1 


333 <1 t w tfl 3'sl < p 

333 e |^'©l3 3£*f3 3 v ©l3 1 

333 "6 ^5^3 3C i t?T 3^t<P 

313 

3^3 

$xWfe 313 

3^35 

313 

3'ft3* 

Hydrogen 

H 

Aluminium 

Al 

Chlorine 

Cl 

Boron 

B 

Cobalt 

Co 

Zinc 

Zn 

Carbon 

C 

Bromine 

Br 

Chromium 

Cr 

Oxygen 

O 

Nickel 

Ni 

Manganese 

Mn 


33* '$*{>; C<Mk®lsi &wfaf 3R C3C3* C333T 







?rm*\ 


*b- 


C^ltil C<Mc*il dfte*f?T SBfto ^51<T 5P OftTP 4t fac*f CwIc'T?! 'UlfD'i ^ C$U3> (?T*B ^?T I 


c^jlc«1fl vr*J 

4fsi 

(.^1c«i<i 2F§t* 

Sodium 

Natrium 

Na 

Copper 

Cuprum 

Cu 

Potassium 

Kalium 

K 

Lead 

Plumbum 

Pb 


W 3.8: ^ (TTSTJT *p W M»fi? 


v!>.\5 ’tsWjs 

% iii-jc^) csfn^T, 'Q ftSui-MR Rfofl <>R<pi <j c^j i ^ i s1t> 9 f?rsit s i?j ^f*t<pr i ^Tsifw 

9 f?RT c ^ CSHTmT 'Q ^c«n<pAa*i ^BT <*TO* I faSiH ^RSBt «(l<il<i ^RTTT C^t*t sfTC^ 5 l 

10 ^ c>TIc«t<i *Jh©TD 9 t?T5iT s ^ i C3u>*i <3 i'tSjjjC'ifl > oiIc v iPm> ^ ^i*)H, $c®i < wac'ifl 

^5?f 1 fi> C?rf&*T "3T ill? M’S'O.C'ifi — 3 — TfSlH I ’3’tff's v£B5 ^r (7f v£J?T ^5<I 7$ <j<nc.«n^ K*T I 

^ ^ ^ 1840 

4lWB WWl<!^ 2f^5 ^?I flCflCR I 


*R<PI 




?Tf?> ^$?r 


<3T&*T 

P 

1 

+1 

1.67x10 24 am 

1.60x10 19 
<pT^ 


n 

1 

0 

1.675x10 M SP 

0 


e 

1 

1840 

-1 

9.11x10 i8 stm 

- 1.60x10 19 


vs.<? : fafbj} W $ ^T*TR 


9 !?nn^i c^wti sue* RSijNii^i i f^s» T4 <pc<i csittH 'Q RSia»r i ^ch?i ^iRGc* PiSfjfa'i ^r^bi 
<IW ; <!!£* OTfllS ^TT 3TT I 

9 t?f’ s l! < fl CSflTvB m v 1!?i i lHR* ^Rj^Bt 4t ^<pfD 9 l?mt^I Rw? ^fS! "31 ^5RI ,? l9b*J I 

Wstc' *Rrar$t ^r^bt 3 , Th^Bh ^r^bi 4 1 *hiw* c?rf&4 « ^ 

f^r 9 ^ PfSB-4 site* 1 RSfjNiiwd bMlwc<p *tfw ^ *t% ^sr^nft 

'W’W f^O ^<u.'i> SBC* 1 

facs fafaim (Li) ^Rrsngf^i fffofou c^reTT ^=Tr: 







df|®T 

r.gr^T/^R^i 

?R3rt 


B 

5 

6 

N 

7 

7 

1 Mg 

12 

12 


W tf.'b: Ctm^T « f^3a»r 

vs.^b fe.t'W w?fT <*tfp PiS^Hjtc^i C2ff&»r 'Q f'tSS'i * 34 * 3? i?f R»ut j i 4*t?r 9 f?nn s pf^?i ’t^r 

fbd '3W*’T W (4M*fD W) I 

«.8 ®l 5 TSIt^ < lQf 6 B 

cz f^r ?m\ ( 9 fiw^ 7 R-sm) « '^m os?mjr) 

w csflivT ^K*rjt ^ tr^ti i csrfD^r ^r^tti 4i ’tErsrFtRrc* ^r^ctrtp z wi « 

^r^rrt^ 5 A wr fbfV^ w ^ 

tore *#, ^totorre (Al) 13 ^ 27 1 ft&rr?R*m^re 

27(A) -1 3(Z) = 14 

«lc<j ^IC'T* 2t<Pl"l <Ml ^?f— 

(A) ^ 

27 ai^- ciilw<i ?nft<p 

13 

(Z) 1 

^P \5.^— 4 *1%! ^n?rf%I tgfRfsr 10f& CTO 9 1?T5IT ,r pT ■'ttfTSlT'ttw ?R*RT « ^<PR?fiT CW^IT ^TT I ^5t rere 5 

rc 0 !^^, C3fi>4 'Q PiSIa»i ^rPp' 5 sj^r c®pf: 

OST^I <J®T^ 
CT^U ^TKJt 4RT 
*R 5 flT 'Q 
iTS? 

I 

'0. f^ f .t>?i ' 5 Tv?i^& rere 5 
< T r ?W c ffa^ ^Tv^fTt, 
csrfs^, 'Q 

fabJiH ^R*fT fto 

fjsi, 5 * ” 0 , ”K, 

“C,“Cu, “Fe 


c^tw?r 

sr^4 

*rt?w e rf44 

(Z) 

^r?*m 

(A) 

C£f1?^ 

^»tJl 


f^rSjpr 
WTt 
(A-Z ) 

sf*m 

H 

1 

1 

1 

1 

1- 1=0 

|H 

He 

2 

4 

2 

2 

4- 2=2 

4 2 He 

Li 

3 

7 





Be 

4 

9 





B 

5 

11 





! c 1 

6 

12 





n 

7 

14 





0 

8 

16 





F 

9 

19 





Ne 

10 

20 


— 




¥4 'S.S: «f4l*f 





faCM «WC»i3 ■‘TiTiJT^ *t^T, 2TYPP, f^j^T ^R^tTT MvZ ^ -tV5<W! ' ! #^H' CUTOUT ^Tt: 


'TfST 

•^srt^ f&iE 

£f\©fa5 

r»rs’5*i 

•<‘; *;<r-^l -sif^SrH 

csnfB^fsr 

O 

{h 

0 

99.98 

fisteCGEtolM 

© 

iH 

'3TVRT 

* D 

1 

0.015 


© 

IH 

’si'Ml 

?T 

2 

?T5T?I ^T»Tf7r^ 

*5?r 

^iNin '-iQ -jM •'iT^Trr ^rr?i 


^ vS.lr : t([§i ^I^OflCUl^i 


^toicBm ( 1 h, 2 h, 3 h, 4 h, 5 h, 6 h, 7 H) to to affew> 

*fw?iT <ji?j i TOjp^t wt ^ i 

ftfSTW : 

• 5?<I 5 fbC < P fa?J[3 c t <PW "3^1 C 6 !? 

• sjfvbtD Mfl^ll'lsJ C2TIT?*T 8 5.C s i<p!S'i WITW? JdR>fD ‘'TfTSIT'p 'SjI '?T f ^MTf ^$5? 

• <3*PK3Tf ‘ p iQ<i©..'i<i ‘PlfW #? 

^?r^iiRI“i<5 *Rr*o?r *ii$t j ik'5M i c<tsr, tspi£)t*w *i1t> ^i^k.'GH 

^TOTt 35 C1 'Q 37 C1 1 ftSlH ^^m<T B^lf] ^RT^t \$t 1 <3^ Csffcra 9 f?Rl e ^ CSfll^ $c c 'i < Pia , i 

^ I 

\3.\Jj 'o||c Hi lft» ,< ? ‘ ! tt^ s Tl c tfw ^ 

f&'T *T<T[*I?I *l^><Wl *f*fa3 'SRI ‘'I^TSIt'll^P ^ Wl 'SfT ^ 9 ft'0?It <H 1 .008 

*||Vfll <*1^s *nfl TOf^R* | 

*T^ ^RTO C*WW, WI^ ’ITWlfTO ^ «ff 7R*Rt3 *TT H*lfrl<P ^TS7f C*f*ft ^ I (TTSH, 
Wffa^ *n?RNf^5 ^ 35.5 i <3P#^fI 2ft> *l!$t>1ia>l v l <\ii\L% 9 Pfr3 W fw C®0 35 CI 
s 37 CI -4?r *i^<p<ii «i^rr 75% « 25% 1 c^pRttt va^if^ «ii^ic5M *pj#F5 sjtwt. 
f^W fw “l'©<wl v l9 *lM 'Q 'SCJifi *l>lRk<P boo 'a Ml '5T 5 t ^TC‘ s tf^ s ‘ i 1!<]iiMfa < i > lS<P 


’flXRTT ^l?I I 





1 5?I f^f?T WT ^?T '5T f^TCF C^IMI ■^(. s *ll: 


■Afi^nt^m 

35 0 

37 CI 


35 

37 

*a<p<ii 9 t%sn c t 

75 

25 

*ii«>iMr<M» 

L3_5x7_5j,-H (37x25) =355 

100 


"5^ 'S.b : Cjplftc'lfl v tifl»lHfa‘P ^53 


c<pR.*ii c*Tic=T<i <q^ 9 i?rsn 6 ^i ^ «Rt&i«*c r w ^rsn 6 ^ to?i ^«nHk w’ft vstim* & orfaTfi 

«iic v iR‘ << p 9 tt?nn c t^ s ^ i c<tsh, «»faw(.«i<i y ii<i iiMfa<p ^s?r 1 6 1 

^ ^ c^lc«in 'S? 

*3 = — ^ 

^R^TCSfW^ 4<PTb *53 

<i^iim <7^-12 , ^i5c^icbi(. 9 i<i ^<r?i -y- ®rc»tw , n?rsjt e tfw ot<i ?ran fcww w i 

^n:*ffo?5 ^ - i ; i 

A«P$ 12 ^T^IfeSTC’ft «BRT — ^ 

12 

^c$*fL ‘ s r<fr?T %Hi-i^cRsi <? i *n?mfw ^?r w *nwr ^rfc*tTV^ ^it^iFttw 

^ i 

^ ,j tc<i<r ^p <f<^w ^c?f c^>|ii?ii n<rm^ c^tfB^r « 2T^5 ^c?i?i (sffsr <5^^) >iiiRk<p ^srfo- 1 2 

ot<j iy ^*1 fag ^tsi -mc^ < 7 ^ 9 n?nn c ffw ^ fafg <p<k.a ‘ p n?i 1 

^T^-1 2 ^I$(.*ilC.'t>tt > 1<! ^?I<1 -jj 1.66x10 

<48?: i. A1 *SRI ' 5 T\ 5 in 13, ^ig «g 4.482X10* 23 •SfTSJ AM 4g ^TSgfaR 5 

’rnmfop «g <^5 ? 

*. Mg -4? csfi^r 12 wr 12 < Mg ^^ri’ff^p ’mr c ff^ wr f^i ^ 

v0.<\ ^ ^Mf^s «?T 

^UkiI Wlfa 'aiftiwc.'W ^TC 9 ff^Rs ^tm-siHf^ ’Sg 1 6 

aI^i ' 5 (i^(c^'i ^Jg (0 2 ) ^l(, v lBi‘ < p «n fc tft<p 'sg ^.c< ? 

m «ifoce?fw ^ gg^fag 1 
(0 2 ) 43 'mU* ^3 ^3 

1 6x2 = 32 [16 ^>1 'siTC’fP^ < Tf?nir c ti<l < ? ^ 2 5 t,c®if ^ e p® ^TIT] I 

CO^, N J( HCI, H ? S0 4 A(|t|fa<£^f?i'%'3s<n 

(^#t?T ^!<&r faffar *1^513 <^l 

15^1 ^SSJ : ^tei<l<J *m c tT <j<l^ls RCfl ^<|ift; ’If! 4l'*Jfl '5?T ^3 ^^11? 1^4?! WC5 

“^fTsT I ^5TI C^Cd 5JTSJ v£|^5^s ^ ^TTSUT <TO I 










V3.br <3 ^f? wt? 



V5fm tSMwl® ^I5>01ia?l0l<l wHl^ I *I^R>c® 9 ft0?n W 4"SRT ^ 'S|t§t>lltGM 
'5fKW C<W : 


,3 C, H C f * 7 Rb, ^Sr, 1,5 In, w Te. u, | l w G/ 3a La, 14l Sm f , *Srn ( , "Lu, , "Re^ l “05, a “Rn “Ra, 


^Th^Th ^ s ^ u oror‘ J8u i 

ctoi sri ^’not ^ 'aitorcUM £®1?r wr i 

Sll^fcxp <3 ^f3R $*II«| fold ^l^tlcClcRt?! ^fTT 1 300 I 40RT 'STOfT ^RR C^f*t?I 'SW 

'atf^ 'S I «i|^tJiltG Mac'll ?rf*tl C<1 »l*1 — (Ct-^FRFf, p-1?f&T, y— ' *tRD <POJ 

ciflow «ri wr c^TTcnsv sft^'c>fra>iot 9 f^t c r$ ^ i drto'fji 9 t<Ri c i?T ^ *rto cwffc wt 

^OT I 4 *J<1CH<1 ^I^C^ICbl^OflC^ 6sfcf& ?T 'Sn^C^lCUM ^C®T I 2f^ s $ 9 fOF vQ •WT^T 
’lfd<jv£*i *id? i PiS^fjlc^i xjci? ^cn 'fl 2 |QhjIc<p ^c®i I ’tfl ^ihX. fata 

5f%7pwf^ I *5tfsn (y) <rf*tj C<WM<! Tft^R ^POT 1 fa>#Ull<l RQhj1<i WTCTt '£1 7 R C'wfe <J 


*n$CTrd>W£®& TOT3SI 


!u^ 2 !;Th+ *He + «tTOTaf 3 tI 


cs«f& tt 'srfe^irc&ic’Ttfl <i<$& 

i. fb’f^^rwwj : <a cfus csst* ?r wiJ^witUft'W T w sons: 

(I s ) c^lcil OtW ^T CflMI^Pto ^Rfaf?t 

(*t) en*t farro 

(i) (^<r ^ C 3 ^ ^TQ?rf ^RR cmrn, ^trtt 'St fafoi?r srt Tc-99m ^T 99m Tc (Isotope of 
Technetium) %®l C^*r ’tor ’Hits OT*IT *n?r ^R^?t t^MUi ^ t t<rot<T ^»l>lil ^105 1 

""1c «IRT ?rf*tl fata ^?t I 'S?! ^strl?! ’tot ‘rrf Wf 'sii$oiic'i>lt’t?r $i<fi (metastable) 
sra^Tspm^oi i " m Tc otop * mtr <jftj fate «i?r "Tc sii$ctieBpt ^ i 

( 99m Tc _ > 99T c+y ) 

l53 Sm 89 Sr «J4*M ^01 ^5?t RnRtI?t l^fwiT RRtt ^ l 



(ii) fij'SiJIMsl « ^5T PwiWW ?T ''M&WItlSH <H$ld WTS?! I PldNtfJiJ ^RT 

6 "Co ^TRT “3% fac*H C’PM'FIIC*? Wf ‘571 I 

(iii) ni l , af^ u ^r?i I 

(i v) <tc$ 7T PiS<;<wPjfj| c3n?R fi>fVvHt;j i2 P i p > ic«^'b i 

(v) 2 ' 8 Pu Rltl? <D<J^.liJ ‘Pfll i 


*raFra w»rra PraR lu nl Cs, l92 lr, l25 l, l03 Pd, l06 Ru,^ra^5^ri 

: csraf# fl <jf*& WtJ ^t?I ‘fPlC^OH 'TJ'T 3^5 »jk»w fter SftM'l WT <4^ ^TT 
*jprnR <wm« 3 w SjjF® « , 9 fta c t <r6iwi sm i c-5«?pi Ti 32 P <wwb g^t 5(%c^ ^prarara 
^rat ss i sfi^stra '^VR^r RrarR ’prat (sfte 4 st wtft f5^5 ^rcra c^Hct (mechanism) top 
< j5<?*la <F£?r c^5 ^ ’ST PsalHtal erhc^ v )lw*i I 



<r$, <ira 

cWj <i c*rfa c*k* 
PPpPi^ 3f*& ^T ^ff 
1t HTJ ^T 371 I 




\5. *fRj 3^j^£f ; 7f?[saT 1 *tT^-7Rfw, ^FT >1$*^ '^'Sl W ^T dljjldp&il >lfW ^T ^?T 

r wsw '*Fs<?fl <q)i<pu?Pi«jifl wgr s$ ^T ^TUTwr *tftw?r w^it i cwifaciM ^$ra 1 #s sus 

‘‘TTOT I 'RRTTfFfa ' "Co C 5 ^ C<T ’IRf ?lf*tr 3<T ^5T 47R <HI*tBGiiJIW OT OT I C^tRflj FR^S 
A <3!<i^l^ wt ^?r <r*R c ‘Plc.'il < i}l<pcSPi*ii®fPi's wipta i»«<i xici? I ^‘pH? PiPPtS »U3IR c^wf# tj dPHi 
trdR •pw *fTgi ^rai ^ i «i ^f*tr <u<j^id wr ytc^ t?t wgx i 

«iiHiat<M <i #tr ^«j*fi'^ ^iPPivs RT3n?i Ri?jfw ^Tcg tnjfR w i 'ifsfsi^' *u3i?i ^ cs^fi? tt 
#*& (’tRT ?rf%) 7jt<r?i ^iww grra Pram i 


T5U \5.8: c.vb'wlil If <!<$.!£ <JlWJa<l TflsT^t 



OS 




8. '5T5J?r 4T f^W ^?T TJ5H "4S4 i ^ 

^M‘lf^t.4 < | i < 5<!« 4£4 os ^T TSls)S 441 ^5T fWWi vJ is»J J ''1i<j<P Jj%0& 

354 ^f^iei 441 ^ 1 

Lc^aro «f'l>i^>i f»^ra w, ^c^Cia, 4ts4 ‘ p Tf^5? <i ^ 'i r ^wi'M, 4^*ff£3j vonc^w mQmc i i, ^rr^f 
oT^«Tf^3 , 5^ , 5 4£ e t cswf ir' i 6ii^i 5 iid5r 9 r <,43.i«< 44 ^ i <?i ?i®i *ji * j>is, ^i'<vS)s 44 ?pt, 4*i«/ 4 
^51^1 Pi^l^cH C'S'ai# 4 '®il^(. J iic'5M ( 14 C) 44 TJX i 

CO'effo iT'oilwICUM 2TSR : 

cvowitf ?r «i<iw<i 4% ^ ^ < w<br5^^ ■5T5j4-4 3 r (life time) 4X, 

£4'Wlfi>*l OSWfj? TT^t 4i!4!«3 ^<044 K£*t*i ■■34fT> 4141 I >^4 ij!v£li ^oIT; <'<$Jsl 44 


47W3 C4OTf4l ? f WTJT ^?T l 4 < r .4CVctf$llP l W C&5% TJ <‘,<*is) T$ l 04WltH4frri 4^ Tf^ISf 
^‘ 9 tC5^RT J ^f^^fSr^R^?Ii 4 C^snf^r ifi|M4 WIVJlC^s; W *U4^ii 4'J4U>Q*J!'4S CWT ' 

'^'314 *J W44 xys “Sri’s fr#f^?r *1% c^rsw 4 jv , ivqi<? 4^ <3i<sj*i 53? coif* f^jps, 5^Mc«i'Q < 3i<^'o ■54 

%^it^ « ^7nf^cc^%s -s^ c^rspi^^ <f4^£ *iMJj|nft4 c^rsjra *i%«r f<f44 1 f4g 

<v£s>Jl£*i *1% 4'<$Jd 4£?T STjjpsT 44 ‘5TT 


vS.b ^IsRF^T 

'O.i (4) < 1?Rl^'SIC5q: C^ ^5^ 


191 1 ^*BlW '6il®l4l 44 (f5^m f^%HWi KW*4T rf'iHi! f^lQ3« f%% 4^ 4Wls5C4'l£ 

^**^(.4 <£4^> ajQto°1 4Cfl^ I 

(b ) "Hsa ajl'*^ - C4*t3^ ^®T <;»il\Q|4 si^t "4^ "f^TSjr»T I ^f; 7& l4*iy "4T 

?PTf ^?T I C5jf& '5IlW^i?I ^r|l{j Pt'SQiil ’^■{l'4>« '51% 7PHT I 

yrs$g <jwi^ 14 'srWR <B ?n?r ’fs?®' ^ C4*^v£ «?TfC4 1 


(S ) ' , 5R?iK ■ c ^%?TR7l?r <JH|V4]4 4MT Tn^TTfS - 7T<9iT4 1 W'-1f\tJ4 

$«wla«'i <, w^' ^orurpr i 

(vs) C^eptwa yi«3PtC4 ^fl?F5H ?T5>'^C5^ ^of v T^5i^ 412^*1 1 9l i 5i4?JlC^< &l«lf^C4 ^f^FSt 
^•SC'^ I <rvT^4 *Q ^Ivci*? ^ 

vaj'^^v^ve r4*y5^t"^T '445. ^fUJiJM "^4^14 C^-- Trsjffi i 




153] 'O.C: *5M’slC*?IC^ v 1sr*F[ '<<&*' 



iTWf 




a%ft> 2RF 1<»il ’'blWWIW R??^ 0 ! ■src*rr 

^ ^li|M k *^5t C^tPT^ST I 

WT^ST^ 9 TT<3?n -HUlM^Vih>J[C«lW ^fT^f Mtb<l #snw$T^1T (7N: 
fll»|t^'ol»i^^PIi : 

b . c^Tk ir^c^w ^1 *imRDh ^n> ^ivsi^p i 

C<MC*1I ^ ^T ^tT (.“WMl ^6l<l%) 9 tC ? t ^Kk 6 '! 'ST ^M^5 *fR 

RRfW <4^. >25T?I 'i<|<J^»ib3 1 ’G <ftel tft?T ~$J?5 '<II'^(. < 1 I ' 3 J5?TR '^W^G'PT'R *1% <MI6© 
^kllO© RSR^IOI at3*f “WW I dHtat^lOJR v (^ 5 n s I ilCii 6 ! '^IfllW 9 f?RT s l 

I *f% RR*H RSRhjIc^I 2fT^*f 

’TO? ^ft I 

\3. ^<1 <4lRl ^Cl*! calc'll ^ <Tfl^tTT <9 R^5 ai£?f ^lt I 

8. , «(nv4*rfta ScwSc*!* <j«p v I(.^ ^l<W 'Q ' 3 T3T'*U < wg*ii *rm c tr uiirac^ioiR nwcn <?T3?n I 

(t . vSttsiR^ ^c°i < rij , iRR 3 ^ as Wile's ^C®i<r5a •fee'll RrSRHj|>it<p ^oic<i 9 lRva > rt <pc*i '©1a chic'll '3cg^ »fl 

Wt'bW C 5 ^ I 



ftKfl 'S.’Jj: $t*l < < k ii») ^*T >r«MI «JMI*|\9 ‘‘iRfr RfWt 'S R'Sf*?fllC 5 1 V P5»T 


\3.s> (*t) 

W|f ^ i!<isiMR^ W 5 *! %PT (^m (Neils Bohr) 

1913 ?llFT^ R*fjB wn^'SR^T SWT ‘FtjR I <fl ijOfaWfl T'Wlk^ 3FTT: 

b. RSRhiI^C^ WT <J'Q1<pI< 1 • J TC ? f $C s ’l<RU r M 4 i$, \<1C^5 ^Tf^ I 

^,. olfiRc.^ ^6 I<pI*i < P'©^c e i! R ?i <Jlc© H Rc?i ^t < n < pja*i^i 4 ^ \<ic© i 

*t%¥ ?r ^T 'smRU ^tt ^ i *t%y <i^^c<p <?R'© n "sih '^•i^iw K, L, M, N wr a^K 





<MI ^ i <n = 1 ), K ?r 4^ “lf^# (n = 2) L *f%$ 3 I 4^1 w n - 

>lll 3, 4, 5 ^tllw ^Ri C'lC'A fPT^5C^ <^13*01 M, N, O tRPr* <Pfll ^?I I 

^J^fb Mpf<? 72 I M4>1C 4 1 ^C 4 1<Wa r i > l^ *f% C“tW Rf^H 4W I 


<PR c<Plc*ii ^c c n < J 1 ia'i f^5?T ^^‘’W "41 *1%^ ?I C4^R n = 1 C^TC^ 5 Stt*^ n = 2 C5 
^ 1 1 wifi's ^ ^RT f4r£ ‘=#^1 *t% C*^ ^C?I I ^|HT3 <N^T c<McHI Sto'As Jc tf^F W CW n = 2 
C-4c<r> < ^' I » i9 W n = 1 -<3 ^ Htolfi'® ^ *f% Rfroa <pw I 



f53I : C^rCSS v islijN| 'G GW-XrflUW ^7T 

C 4 t?T 40 i?t*l 4 ^) 4 l 4 ^' 0 l: 


m&* 'Q c*iif<i'o 4 «c<p 
Rc>1C<) ‘ S TT'S?TT W I 

^ c fifa *m, 

'SIlCTIsl ’RlWtl ’RT 

^i^ic - ! f^rfte arc*! 
^4if®r <7T«n *n?r i ^ ^4if«T g 
a?rett ($(.*$ tns ^fifa 


cm 9 i?i'5n^ iic^c^ cw ^c»i<p ww suit* evo 4*1 *a?r f^| #snw5Te i c^sr, 


b. cm 9 i?rt s i ^tntt muw 4^iRrp 

9 ftd 4 1 

“if^y ?T ^5 *li^» t?T $C,«l<l\LjC.'ra ^ Hl r, vs<i x/Gt®’!, C^T<T 9 I?T5|T S ^ *IC'i5<n «cj^|icsi ‘^'•llPlW 

TO?T C?RTT W I ^figTCSR 'Q ’5RIR3 ‘SfETtHfl CJPU-^ftl^ '5ff^5?I ^ 

^ WT ’iffa't (Tfsjt 2f%ft> cm <PCil<Plb cvm I 

VD.^O *t%3TC3 t^JPT 

c<tWfi ‘’m^i c*?R7P ^uwi c^hR ct, *i?tsit^i 5^40,1^^ ^ic.^ *t% ^•jjjiSl 14%^ 

*t%y XW 1*3 I ftSf^lC^W TRCbTa TO “f%F <TFP b'ST^^ n = 1 ^T K C*RT, ^TT *t%¥ <TC<P 
n = 2 L c^r n = 3 M c*Rt ^ajiJh 7 nr s T T5 rNnfrr5 ^ i 


7i?r?r >ic<i4ito 2n 2 (TNi^ 7 ? n = i, 2, 3 , 4 .... 1 2n 2 ^ 1 * 1^1 w - 

K c*lC®W ^t*l4iS4 «n?m^5T 2 x 1 2 = 2 1l> 

L C'lWfl ^c 4 1 < THj'T 2 x 2 2 = 8f^ 

M C*fW?T *n?f e 1^i| , '®l 2x 3 2 = 18^ 

N c-fC«M ^C®i4u*i <fl?M^i|'4l 2 x 4 2 = 32 1t> I 




'*1%^ 3 WT 1 *t%® £4 4£<“f <pcd i 1 c^OT* 

1 8 ‘ 9 l^iiHR<P ^Rsfflftf 5 !^ oTM^ RlRtialwi C«fFP “#3 $$ t%5T C^T HH I ^ 

RC < n<i J ia«iC.<p RBjj 73 *rm-i^^t '^ilw >tNlcii W | 


Rfejj 4OTtfW C^ilt^W Z?T ^.C'KRUCMfl ^ e G~'T: 



Csfa 

K 

L 
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f^ ^ : 1 csrre 18 
<> ih^i e ifa < * > ^ufafrt 
Wl=1 > 1\^?l feiPf5 ^/=1<ft5'l 
f^HTpT ^1 
f^CU) I 


O.bo: o7k«Tfl W’TCfl <Tt ■‘it^vi 1 m fa*uM 


^^frr 1 9 ^vr^r ^ vfy sih^-< 5 TRjrnf^f# 9 i?rsn s ^r fa-wfcyra ^tsrt ^ft?r 

^ *Jff *it ^c*j *t%s z& ^c p iM i Ia»T 4c<H 'PM I *t%s "C^ ^CT'PAjH f^urc^ ^tbt^TT fror ^ 
4 tNti (^3?n ^rm ^ i 4fc>fi> ^rs? ?i ^'o 5 1 f^rro?! ^tt*tt^^t 

^ ■^tpttt tf-rsT «n?r i 

4‘DlfrsiltiW (K) 41<RTMf^^fTt 19 « ^fl^RTra (Ca)20 I 



dfi*r 

"41 SPTPT 1l t% 7 *5?I 
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W 'S.ii : Hfoy T3I ^C B T^»? f^HTPT 

2n 2 ;> jni*l<Ji^l s f5tT^ralC 5 l?l M C*^ 9 1l> '94'^ 10ll? ^C < n , ? 1 la'i sJI<Plfi WH^TI C^*T ®TR*T *TT? 

vfl<r 5'ew '°iIh<ii 4#, 4f$fi? 4^*1%? ?t (orbit) Wlfr 4 ^if*r<F $49%^ ?i (orbital) f%r 








I >3 a^SW s, p, d, f 3)®Tlfa •TO' ananR® 4>aT ?a i s tS 9 ® Cda J/ l talW ^taa^a aia c f , 0'®f 
2, p tsa?? taa 6, d tsas taa io ^a^.f \5a$ taa 14 1 ^c c, K-§*i > i^c^a araiaa atr 3t^ ^ar aao fasjj 
al$>i tsa?? a (orbital) <Ka ^a^d^iiai ta 5d> af$>r 9, 4j|j tsa?? ta oa a-ta i 

Kamcw^a^wiftaitaMsaerai to oa^ataaaaraal^ atacam^ai 
L ar caoa^as a wr 2% 2s, 2p 
Marvsicioa^aTR^rsI^* 3s,3p,3d 
N at 8<f tat^ia a wr 4t: 4s, 4p, 4d, 4f 

aa^ir^ faanoa oa t^a^aa^ fafe^, ^rato^r w ssitasr *to ^s^tta ata*r 
^sr i %al«i'®t 'Au^cHa ^aj aao fa^to ^aRt^o ^ia^a oa a>ca ^a^. 'SiataPia a-ca? aia aa 
ta 5w>al^a ^aRBw ^c^ia^a afar aa i 'MaR^i^ac^a "a^a^ Rrgj^a : 

Is < 2s < 2p < 3s < 3p < 4s < 3d < 4p < 5s < 4d < 5p < 6s < 4f < 5d < 6p < 7s < 5f < 
6d< 7p < 8s 

*if|® taa capital ^ t^a?? taa (4s) ■*!% w®ia taa 44# &W taa (3d) ^aia o i ao 
^®to" s itea^arao^ i# ttoca^f^aacaH^i 

^ ^R> 'si^aaa a>ca ^srrsiat k ( 19) ^ia?. Sc (21) ^a ^wa^a faana c^ait® aifa 

K(1 9) — ►’Is 2 2s 2 2p 6 3s 2 3p* 3d° 4s 1 
Sc(21) — ► Is 2 2s 2 2p 6 3s 2 3p* 3d 1 4s 2 

c<ic^$ 4s ^siafatoa 3d ^laR^oa af^a ct>c?4 a^sr, \®i^ arafaaoa >iac*ra ^caia^aft 3d ^aRUo 
ataa at a>ta 4s ^aR^o ^ia fatao i ^tata ¥ Ttlaaroa ca^na 4s ^aRi?i»i a>ca aaa®T '5w> 
af^>t^ 3d ■AiaRto ^4caa at 21^0 ^aia^al^ ataa a>tat§? 1 tsa?? a>t^t$a ar^a a^a ata ataia war 
Rci>a ^ila ai^iar fat® aia 1 



Roar a^a : fijtsa ai^iar Rc?i fatsp? dn^jt^iia 

tc^afaanaa*?- 



* A " ffes \5.tr: ^afa^mrspa ato a^r 

facaa <pca ata aiata aaa taaira Rata ^®aa 2taiaa%^ caa ^raaT^aa? aca aiaratfa Rata 







CW: Sc (21) 


■0 


M 


2s a 2p* 


3s 2 3p 6 3d 1 


i 


Is 2 2s 2 2p 6 3s 2 3p 6 4s 2 3d 1 *RT I 


Sc (21) - 

^ 5 T R i^UCT IfrS R 5 R < 3 *T ^ 6 f?n?r 3 -I^HMl I 


^^*1 fWi&»w ^fWW fag <ijf^xg»» 4 : (TTSTf^m CT, 

^ 3.c®i C 3 ! $c®'n 3 £H faul^i rw i np 3 , np 6 , nd-\ nd 10 , nf 7 , v94i 

nf H ^rf^r ^52 i v 3 ?r d^s 1 d^s 1 <p^ ^ tft 1 

^ Pl?J 4 '*l*i 3 1 sH $C*l<riiaH faille: 

Is 2 2s 2 2p 6 3s ? 3p* 3d'>4s> 

[faSSF4*2 : 4 S9 (T?I (29) ^Tt 2 gCU -43 

'SpJffMt 


£(^f: 

i . faOsl , 'ill?f.>11^t‘ p ff^ fbfaoif <3 ffa ^52 CSR3I fWs 33 ? 

^ 131 , < 125 , 

< 32 P < 153 Sm 

3. Z 4^fl> (Rfa 3H CSjftMT R^llt 1 1 1 4TO Rt^HT 1 41 I r/phfiJ 4^ 3RT 

3 R? 

*. 111 z < 141 z 

n* 2 z < 141 z 

*X* W.<lfa3p < 1!<j^Mf<i < v «? 3*5? 


^Rt>i(c.l>l*f 

*fvi<p«l RfaRK 

146 X 

25 

154 X 

75 


[ 4 RR x «pSt#l «r 4 ; zfb'far® c-^tc-tt cfiteRr «r§fa 33 , 


4*. 148 < 150 


< 152 


< 153 






8 o 


«■ * Y 

j. r.<i fanpr-' 

ii. CSTf^JT « ^337 

iii. 3w<wH r^)!>i 

<P. i « ii *1. ii 'Q iii 

*t. i 'Q iii 3. i, ii « iii 

SpJ: 

i . cftm wi$a wr w *m csrfa m 3#r facra ffe# w w 




*n<^Mf<4 *t?tfj| 4lC4 <C«1 ? 

3. 29 x 30 Y *^n*t 1 $fal ^01 TOH fog ^Uf fofl- 3T*iJ1 43 I 

*t. 4foc*f3 ^T4t C3 ‘ 5 TtfSTt < 3, '5|W«TC4 4C3 4| 3Xt*fft 43 l 

3. «ife® ■srcs^t 3331^ *n& c#3*j> Vfv©tvvs» tff'G i 





4 W 

B* 

20 Y 

29^ 


[4^rw w, x, y *ph z *r$fol 2 f&%ss c^rc^r wftsre -m\ 

4. «H? 

*f. 3 Li 'Q t ., Na -43 cvier^l 44f C3>3 3TI37T 43 i 

3. w^hc^w C4M cwlc®w ^**13 ^scs ^wI*pfc 3J4 iVrnh I 

3. -S3 43*f[> tWlCW 13HJI3 ? 437 3t3 3T- ^>1$ 7§32? T®H 43 I 


d>(l<H 




dm ^rmf 5 ! 

dm TECTt 'SIFJTC 3 T Sfdds <ll-ll^M<P C^>!^Jl *fd?f <3^ wnf531 1 2012 ^TPT d3 dC^llO 
1 1 8fi> dfr *PW 3.WC.5. I 2JF3FF oHc=T<] <03*11 WINCIM '^1?T5 ^1 'OMW I dm ^llflpitvo 

dt^fw^ Wifi *rd?r fs%£s m<n k(.i\tv i dm ^n?rf«t c^ird ^i^i c^itii <3d^ 
dfam ^tM 6 ! wus dr i ^ dm ^R> <pc.fi <sm 

<S<1^.kl 'S '^lc 5 1lt>*il <Tf!l 3 .Cfl C? I 
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^ ^rrfer *n& c*tw ^i^i- 

(h) dm m<d T^«pic“i<i d^fsrdm <p<ic^> ^mm i 

(■^) c^Tlc^Tfi d<fe.S^ wfi 5c c i < Pla , i R*ijIc ;> W ^ilW v l<lt?J ^IfiR^ 81*0*1 ^ 9 l^(. s ita j i* j d fdfi 
<ww> ’im w 30fi> d^D i 
(\s) dTte 5 ^ dm ‘Hi^ ^c's m?m i 

(8) dm ^t?lfd5 CHICHI CMteW CEfFT 4?J dfo 3 dWlllft* d ^TRNT <MW *fl?R I 

tit) Rc“i<j h l ij <p<i ^i?i £ t <i<nc'>s «rm i 

(b) dm mmfd ’J[^ ^Tf^fTf ‘WC'A "*1 W<4 I 

(*\) dm mmtd ^dc <dd dim mm dfts c<i ic?m *mc*m d ^ic’®-^»ic j i ^ii*j ic*j omd 

■'tmm i 

(t r) dtatd Trsm < picb<i <jaHiR>fj d&m dm i 

(«») ’tffapt <Hc** ^■'O^'si »rm?m i 

(bo) dm mmf*t '=<i">Kri mt?i c»H s n^i»iwfi d dem dd m?m i 




8^ 




,? f#5 ^Tt#} <5£5T- '4^f srr^ RfBjj 5R15f45= WTO ^5= d ^I ®i 1 5R4 *il£l*j*h 

(T 2 ^ f5f*F& ^155 ’fpir^f 'Q wiw^ 5r4 o w wrr ^ «4Fft c^iwi? 

r dib$l f$FT « 045^ I 5T v li1<'-£lc* CiTl^^l <f“l06 55FP5T <K5t$. 

T53ir ' i T^T?r 515 ft "ftiRrci (Antoine Lavoisier) 54'?f 2 l4 1789 5K5 osfar 

15 ^15 "B% "^£5 C^>R^./.4 "ftR Cftffo 1 ?) fo»tf "^£55 I ^155^5 1 864 5l£5 %£5W R'Qsj *4 W5 
BBtu (J ohn A, R. Newlands) (.iTht^ wito ^35 ^*i < Ji^l 5tfkt5" ttftj <^pt^ 5 tfsfa 'Q 
5Rl5f55> srrtffspi 5R I 1869 5IFI <[4fwr^t ^icyPi^f (Dmitri L Mendeleev) wr4R 
R'issi ^1 ^lin own (J. Lothar Meyer) T-R ^IWiT 5 4iprf^# RB;j ciM-* 5=515 

tt5T£5 tRW’Rt^ cr^ft tRR +C5*l I 5T5515 £< : i ‘ < 44r?r 515 ft’ (periodic table) 5f£5 45T£ I 

2012 515 5^C5lt 118 ft <r|5 *RHt * t*i c?. 1 ^rrWiR)^ 55155 'Q ^fSpu ^ 5<^T 
(International Union of Pure and Applied Chemistry), 54stt5l w ^=1% fat*ic$ I 
5NT 1 snFIt C5", 5^lft£^ 4"<£ 75 R’1 IUPAC "FIT ^1 5^lft 'i]|*'S l 5fift><P»l£5 51^ 'Q ?f55 54l*K.*tt 
BBjJ f555lft rw- BBjj PiyiJ4i*14, ^55tf4R < nf55 5 !fR5 5T ^f^5 C5Rft StS^k ^3115 C^Rft Ff% 
U15 C4k5l5 ^SilPld fkrs Cf5=l5 4T£5= I 5TPTR, 54£45 11 8 It Oitt55 5£4J 1 1 8 ft5 515^54 5=5T 

I ^R5 4£47 98 It Offr 41Wf 515 | 5# (Rl^^FTl' itjf?RfR5 4#Hl s frt5 (frft 55T 555 I 

98 It cxfc55 5Wr 84 It oifa fit w 4ifk 14 ft ort5 <sswf¥ 5515 5155711 

^5 I W15 "551515 5FIT, 55l'55f5R IJR 3 3ft C5tR5 <^Rft W ^5f5 4CflB/.' y l‘'I I 555^RT 5C^ f^T^f 
55lTOf5^f 67 ft Ck 7 ! f5C5 ^TpR 54f5 5l5f4 tt5^ FtfR, 515 5C5T 63 ft C5t5 '-lR J -ft) >4F 

"5lfk 4ft C5M 1 $‘’<RQ «5f^I | f^f 555 i ^lRT C5t5 "515ft ''iiR'^ti ^rsinj | 1900 51555 

5555^ 5^5" 5l5f4RT ^5fl5<3 30ft ctf 7 ! I 
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8.^ *t#T 

^T<fT?T ^n#t ^OTT, fll*ll*lPw CWIf^ 7 Tf^P‘f ’srtS I 9 rfm TOffi 

csrfcpnjcs?! qtffer <n?wifRg i 9 t4i?i ^n#t ^f?r Rfoy ^ptcb *sa tot 

I ->i4c*W 9 l4f?I TOf*l?T C^T W ?f*ti^ 11JPAC 4*^ 4* ’jfl'i WT 11><3-8.b om^\ ^Tt I 

• 5 Ttft?T ^TOf 2 ! TOT ^ I *ll < lpl<P ‘ s T^fr?T \§Z*r4T7TT’TT : 

■ Mm ^n#t^5 7 ft? 9 f4i?r m\ ^srpj^fw ^1# (row) s 1 8 ID ^5 ^T ^«rr5T ¥ ^ (column) <\CuCn I 

■ ^R>fD <5i^ ft<p oss^s^-i Rc>ic 4 '“j^ <K4 ^f-18 *t45 i 

■ ?pr ^r<fT?i TOfa<T fats 2 ft Mm i4f^ ^tt^t 3? >§041*14} c^fi} w i 

*t4t?T >)1<l1^<I ’rfRJ-6 <3 • 5 T^T5T— 7 -43 Wf^C - W' I 

■ ■‘T^m-I -4 ^^fr? c%t tore, tot ap- 1 « sp- 1 8 cr ^ i 44^rc:4 Mm- 2 « *t4ta-3 4 
^rfBfi? TO4 c^t tot sp- 1 c^p sp-2 44^ sp- 13 c*tf£<p sp- 18 -43 3t3T \5 i 

■ 9 f^i?r-4 *rfra-7 Ms TO*p®n 9 i4ic^5i sjfsffr spt otP tot “ff i 

■ 3^13-4 s ‘ s t<fi?T— 5 4t 9 T% tjJ^t ctoi 1 8fi> s£*t 1 8fi> c4ft soic* i %u$w gpr 43?1 t> 3ro 

CTOT ^73 T^tTO to 3 i 

■ 34i*i- 6 <3 *i4ig-7 -43 c^frwi 3Tf5TOr t vsiow 21 c® s c<pfi c^&a 1 8 It? sjc’f 32fr? <Ptfi c^R*i 

1 4CW<j oc4 -a^f-3 <?5^ 15 fi> ciflc 4 ^ '*)4$JT3 i 4!Pp 17 It? SJC4 4<pfD 4>c4 c4l«i ^< 5 ^ T3 
4^4 1 ‘fl'SlW 32 c4]«i i 

4TOf3t&3 <wt$ 1 j& 8.b-^ Mrtm dn^ ^rir^^f ^?i 1 

c41c**m w v tt'^ s 'fii^\si<r>ia ^ppt ^< 1^*11 c^f^^sor^t?! ^<r^n c 9 ri^Tl^?i^f& 

to 1 ^ ^iijj^i^hi ^jfti nto wtfz'v ciilw €f4*r^ to Mt& 

€Pr5 <T^ *II«I'4>W41^W -SRI TO I ^ 2Pr9 ’f^l?! TOft 

(1B«il 8.i) >fl?f m# '$ <r Hl TO I 
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3T*nfop sRRR 


^<iR^5'^c s ll 9 r4l?l 3kii*t3 <ilfoj<P ft<P *TC* WI C^US 3t^ I ^<ita 3C&! fofew 

■*l4ifi ^i<ifit<p i 

■ 435$ 3%3 c 5 ^ ciTi^i^^Ufi *rtf •>i9<f&£ ^3 i 

■ ^IRI?r c f5l^ C^Vl^C^ ^ SJC33 ^TS I 43^ $£33 WI C^lC 6 !*! *3 <ihi«M<P 

*rfr sti3 *33^ 33R i 

■ '3TT*JT<i c f=5TC<r chichi y t33 $w<^*i 3513 ^?m?r trr i 

■ Cue'll c*nc er w 'fsf'iV ^^C^llb <P*sp33 ^3JT «l*l 9 l4l?l ^R3Tf3 ^iM I 

8.^1^)^ 

2M 3T§ 6 ^ ^ OJf'ttf© l t n^ 5 T^C^ J ^Mst 

\^i»il^q<j»o!(.<] 3R Tjfej trfvg [gmHI, *J3f; ^icw^c^ ( *if'© | &rl'© (noble metals) <c*i] ^33^. ^(3* ^Qp*) 
31$ [c^it^t, TO tj WBJtfF 31$ (inferior metals) 333] Rc>IW Iro^F 3*31 ^3 \ W#t3 

^bl'GCld MC'W 33 ?RUH 1>t>13 <UM3> v ll?i<^ ^T£3 I 1829 ' 3 Tt£ 5 T fail'll 

(&. 313^335 \57^r?T TOt TO 3lit (law of Triads) WWI 

3J§t 3% ^33%! ^ CTO 3OT3f33S TOR 3^ ^3T 43sft) CTO 31331*^33* TOR 2fT?T 33R v33* 
C3far %3f(R *rsf i <3^ olktt^ 3i33t3f^3 s to ^j^tcr 31^ im 333 $3^3 c3fc*T3 to^m 

3$#§l3 (W TOR 33R^53 I C3fa hb»ilbc<p ‘Ci>IC<WI$>ll<i 3#’ 3^1 C333, faf^RR (7) « *fiSlft«ilt»Bl 
(39) 3l?RMR < J i TO3?i 3$ c^ilftRlt33 (23) 313313^35 TOR 2ft?T *Rh I 

1 864 Wf teiw fwrfr W3 MSqjte (John A. R. Newlands) oTiw Wt^ to ai^ilfl 3% 
^3R oT1«13HC$3 CTO5 'Q dRmPw 3tfffsR CW5 3R I TO fofew> TO 13 ^C<R I 

v*)icw<i ’ti?rsit c if^ v5?r ^ptft 3% W5f ciTVi^i^u<i fsR (TRt <n?i i <it 
3%) (law of octaves) ^csr 3Sl&vs i 

<ili*lfjh fsf^ »n!e»Pi<p c^pt^?i <ikil^Pi<p *rtf f%i ^W'tT <PC?t 1 869 ^ 3^3 

C»il«n^4]c^5i 31?RHf^P OW51 Sco^^llflicsi Rli^C?T (TfTR '3'^ C^PT^ *3^ < r><nlC i l ^ R 31?! I 

<3^ $3?) TO m H TOR I 3% 7fl#t ^®TOT fw% WR ^HTOTO 

^RRR?I iTOF^T TOT WCZfiwW 3^ ^FWTOTI 

HJlwfaw* ‘ S #?J' ^5: 3rsR^TiR wsn^tfro «i*jfiicfl RTWTCRT 3$, TOI '©lc*W 'Q 

34liliPC'*l | 

1913 TO1 R^IHl C2R^ Cilhc«n ’tRTSlHfTO ^MTT t^?I 33 '•IJ!C*Pw ^13 3?fl3 ^pi ^13133 TOR I 

3JK^lTOP3 3tfa ^2: “(^13^53 C#5 'Q 3RT3f3^ 3%% W33 31?RT c tf33s 7R33 

34fT3TOTR3f^^3”l 



8.8 *l%r ' 3 Tt#iiT 

R^ipR* *Rf?j R?iPto5 dn^TT^^ *n?RMRis> ^?r >inic*im C5^t 

^<r I fas wiMffa to?i Bfoc© csftTRp?r Prir wi fa| fag qjfajui ^ w ^n?i 1 ’f&iPmnr 
(K) « *Tt*fa (Ar) -4R 'SR^H frflSSW fa?RR fa^SRI 3% 1 *f&lt*BrtCSH (K) ’fRWlffa ^?r- 39 « 
^SI*fFR (At) *IW*lMf<^ vs 3£*1T- 40 l <lft 9 ll<i iiMi<<T> ^iNIcil 33, ^1^*1 9 I'GIpi^hc<p 

^TRfa^5 3?l I C^IC^OH 9 f8lf^?nr s FI <33^73 33 ^f-18 C® 43*. £[3-1-4 313 ^T*fa I 

3W 33 C®t® « 3 iti<ifq<i Rolw 3t?lPifllc.»Ki 3TC3 £(3- 1 -4 '■JRH 3Rj^p5lt3 43*. 

m $ 33 - 1 8 -os T 5 f ^\5 Pifa 3 3 ttr 3 31^*3 3 faifa 5 33 1 fas 3133131335 3^333 fa%t® 

3W1W 4 33 I 

wsi?rr ^§t3 *rjtc3 $w<vSh « csfifa 1 cafEPr 3*3ijFfa mt rot 1 ^i?r c33C3i 

dftC^T 3®f[> 3RR* fal* C3ltPf 3RR* I 3>Rt®l C<PlC*il OMWd $WlH ^RK^Q ®33 3135TT3fa3 

3*33 3*3 m 1 3fas 3*33 3Pi<Mm3 rtw 3331^3 3Ph , '£3 33 3t fa$ c^rfD^r 3*33 39<^w 

33^3 ^Pk^-h 33 i 3 % 3i3fa® Pmiic33 $33 fa% 3 ^ drtwpR cste « rrrPrs 
^ iwi mi<i»)MP<j» ^^33 *1 *i<ii^ 9 f%ra^ 33 i c<rihi cRfenR Rhji^ "sp® ®i<i 

3T3l3pR5 ^4l<Pl PiC4“l < TX.<1 1 

1 869 RCT ‘lilOaPl^ '^RJpR 1 ‘ p T 5 fT?I R13fal 33^3 3R3R, 333 3133l3fap 3*33 ^1*3 fa CHICHI *n?T c TT fal 
31 1 1913 ^TRTT fafar fa5T% <37# C3PRR 3133131335 7R3T13 31331 C33 I 333$k® RTR^W ^T^pRS 
<l4liJ ^IIjiRc^ v 1W i lMP < } i ^R^JTIR <K?1 ^RTRTpT® IJ 9 ! xK>K <KsH I 

'5ft t IpR 5 • p f^fT?I TflfTpl SRfefI ^P^IH (?fQ?n I RRRR ‘^^IH W OJ, 9 f1?TSIt c lf^ ^JR 
- > 'Mc < ^ WRT <2fRR?T RltU^RP ^1?I 2Pf5 ^dl v lkl»IHP<p OTR RI<li|HR<> ^R^Tl?! R»TI$ 

^RW! <i*1WH I 

8 .(t toPl 04 ‘ s T4t?T >1i^P)Co cilc^i* 

^■ ? R?r ^Uwl WClR 01, ^W<AEH P*i5W^ ^711, R^fTR 7Tl#R ^pi 1%% I ^l^(.«1 RtfR RBipRT® C<PlC*11 CWTR 
'5(<6'T*T \®1<] $C c l<I\U*i fRRTPT (RCR 5 R1R I PlCt>?1 (R<P- 8.^) < T 5 P' C^Tlc^W 2T^t^ 'Q 

RHiR PlpR*^ RRT 5,^1 1 CRFPT^R ¥ 73 1%RTPT (TT^IcHI ^C*nl I CRRITR CwlW^I 

z?t Rrw ^ttcr 5 , *t%^ m*j cr 7 R ; *fii^ ^ cri^rt TR^nt i crrr— 'O 

Rpl^tCiW RSfl PlC<5t>lt Wf RR 5 1 C^FCJ <£IRsf^ RTS *l1^# CR R*l># < ?TRR 5 ^T<fT?r 

^TRrP^s ^SR^'R • p Rff?T- 1 -v9 I <5R$*rc5RR (Rl^TTR C«fR 1^# 

iW# I 'ol^W ®IC>R 9 Pft?T"5^5T^lt 3 I 

<IJ\sVs , >l4<fe§^ *t%? 7^ ^ '^•ITl^' C^tCMl PlPPS ^ c4lc®W 

^l^fTf Pic4*l ^R?r I R*RT ORC^T ^lR (3, 7f(> ^t- 1 ^?T C^73S f%3# 

^C<lR) I ^1- 1 -<Q *t%5 7R?T SfW'lMR RRTf 1 , CW^f 

Ptjrprrr ^t TR-^frra 1 1 ^t-2 -^R c^uti >ij^5i(i< *t%s "gr fwwl 

^t ^R?fTR Wfl 3tm W I 'JRlpTRS ^TTR^R WT *t%? 3 *$ CWVl^'^ ^t- 18 ■‘TR I 



8^ 





<5 ^r4r?I— 3 -43 CWI <71 W1 Ciilc 4 ^ 'Q folfD TTt $C*HHaH RlW «TR^ V51CT3I 
>1^%^ *f%¥ Z3 3fi> ^IKk.'I 'SlCHfJC^ 5^f- 1 3 CS ^ H (TTSSt I C<HHI 9 l4"l<J-2 'Q 

9 r<fT?i-3 -*a?f ctoi qq-3 q^r- 1 2 *f<fc3 c<picii orfa <7^ i >*i^w ^ « ©u ^i4tc^-n c^n 

ciTlc^w c^os, <rf^t “if^y Z3 ‘■jTD*! c<it*t $c < n < pia'i ^ktp c^ic^oa *lt^' T3 '^‘ ? ff^^5 

'^p^rn?! ^ircq ^ ( 1 0) (Tiffl ^?t qpt ^rct wt i 
v 7fm-4 <7^3* * s T<ft?I— 7 9 f*f5 (71 ^sq C^Tic^W 5c c 1‘7 !l Ij'i d ^FTTT 3S3*f <P« '-SlOlfl C^S d ^FZ<I 
43 ?. < p‘ s Mctf3 $(. B i < p3a r i -WTifi Trsrf^ vsw q*t fnc^i 3^3 i < t%i-6 43v 

‘ p r^fl5T— 7 -43 (7T ' ? T^T CifiW<! ^C*f3 §C*w5aH f ^ 9 f¥ t?T SfWf 3*13 'STFkTCTF 9 T% ^It#l?r 1%C& 
qq«*Slt3 H (7TQ?If 33 l 

^ra/^rf^TT 5 W1 35^1 WT ^t*1 3CT f^CWT C?l l Pl< > 0 <0^ PlCbd ^73 (W~8.«) 3MGrfi> ' 3 T* B Tj{ 3«I I 
S^rl^W Rc^C<l ^£3* l^OScer *i Cifl*K<p (7P3tt3T 3«IC5, 1 


C3fcT 



RTWT 

N 


•frtjnr- 2 

qn - 15 

2^ * 1 %®' tst ^c <r< ?2'H ^»>'-« *tfrcr 

"WSJT 3J3 2 1 T3f 

*rc«Jrf tsj ? Tf 51$, t^s ■’rfn ->R?urr 2 i < 5 * 5 ^ q?t 
*wtn 5 *r ^r, (5 + 10) = 15 ^!7J i 

Li 




A1 




Ne 




Cl 

: 





33*-8.\5: 5c<n*^ia»T M*1)M CTTR 1 n^PT 





<WI*H 


8^ 


8.vV OftOT 

h4r <r cmtn • , i41t*R Pit-? hh 7 -^t^n cnf^f ch., rpt Pt-?si hrrh'u srr^., 

iF^r*3 tr wr*? ■far?' i5T *wr$ ^ ^sri^rc , sn^fe ^?r i «*■ H^fpRR h4 hr^ cntf^Rnr irto, 

HfRR srr^ i srePr^ c#iffM (wMPt<f f^fe) ^f& nf^r ^sr§ l ^ h^fr ^iRfPflpi' iirt 

<P-W¥ ^RT§T5 ^fE 3i<iNlfci*ai v lP 0 lRF'S ^ I ^ «|}I<¥^RI 9Rs^ 

I PiP<H liJ^ (^t ^5 'S FSjSHvgj \5 \»<£|$i frgf^F R5^T R^3) I ^P^FF^TH., ^R^PB 'S C<plR *1 
i£f^t 7Rt=| FST^n^'S ^R^ra 5 h 'IK-* ^ I cq C^jtH - S^tH c4VH^t3$ CSfa 'Q RPlRp*? Sf4 Sftt3 

^H^i?T f%fW3R^ I <RRR- 5^-1 HFR Srf'jpr^ HWTF^ fH^f 

5 h ‘■li'^PPR? i <$ ^hr ? t j7 Hiw hrrfiIw h^Hft HR* 3 ! w rrr i h4r hr^r hpt tw 

cqr^ wh ^h-i ex? ^r-17 h# tRkppj^R spirit -q tPRii^i chpt (^ h#$) 

j "lfH'^lc'* O^rt^ 5H HR I k£ r^RR SJH-17 ^lk ^jrhR^hh^rr ? FW^ •« ^t-1 

HIR '9 ur H*J '5R^ RR ^T | HFRHR'^rHHZR^R <TH£R ppjj (^tE *r 4 f[£H STRlRlf^ 

HfRR^R CPPit RR I <HRR- i£PR t^lt^fi 5 t !7 r 5 flW J '3 HH£ HRRFlfW HRHtf HR* 3 ! HR 13 ! RRW | 

!4^5T<3 dfaPT^R (RRR-. HRRFtfR^ *FFPR, •aiRpmH H%j ^#5^ 1 $ c |i'Q|-?'©i\, 

^FPT% 3k5FTfP[ ^r4 ^Tf#^ n^ffWPI -IF^* w I 'rftUft ^Plfk^ '5-R^ 

’FR^JFtfW '5f|^R 5PT <? Tf? r C^R^ll' C 3 ^ PiCt?f) kR^ 'Tr^^TiRf^^ sff^J HR I 

HR^JFff?^ ^Sft^R '^PIFIHF <r4 : 1i^, HRTfR^RR (f^ RF%^JPR) H^fR HRf^R H^R HlR kr=f 
<PK^ WR kR^ HR^lFtfR^ RH»iJT HW HR I ’SjfJfa ^f- 1 ^FR ^i«Pi^<i c t H% 

i^IRe, S£H- 17 HFR'HWHH^R H% C^ - 1 ^^it< (RnRHf f^H?F CRRHRFFR 

HR^lFffR? H^UT Rf^R TF ^pT HR I ^ iRHCR HR^t (^R^J ^TRQ WRR® HRRR I 



f&31 8 A - 


8.0 fafojj djFtca •Tt s r r^H *rF$, *jt^, ^pt *Tt^, 

^JtiFIfcW, Wt H stTPT, rffr) 

TOT <% s T<fi?i 3MFiw> 33 - 1 -v£i 33 R® c4]«i>i^ C333- Li, Na, K, Rb, Cs to Fr 333 3T$ 
(alkali metal) 33T ^3 1 TO 3£®TC3^ 3lf%T 3TC3 RQteil toi $,l$t.^lc.fc?*i 333 'Q 3M3 033 £®f3 3X13 1 

3^3Rs^ 3 %f R 33 R® 43531 ® *wi$e* TO3 to ^rrafro c#i (wt) to i 

^s*H3 3t^ : £0-2 -4 ^R; ® Be 03^3* TOt Ra 9 f<fe oiVpt^c.^ *js3>l<i 31® 33T (alkaline 
earth metal) 33 1 4?33 3tf '*it*iTO 333 31^53 >ic®l$ I 4t33 *f|faw> 33ft3 033 £®l3 toi i 

431X3 3-foRg^ *!%¥ C3*i 2 It? ^c c i < wa*i ^3tgc<p 2 JHH toi ^rafro C3fr (333) c!®fi •pw i 4^ 

Rro^ crot rc^ic<j ^ifDc'S 3^3*1 

orN: ‘ s t4t?t 3MFR® ^t-3 CTO 5 £13-12 *#3 £p3 33 R® C3t335j5 3 tots 3 c3far 
(transition metal) fetw 3ftfi>® 1 33?f T33 C3FT30E53 fw? 3*f awt^ i 43! 3i®3 TOtf Rww sip 
35<3® ^3 I 34<qR§^ ‘liR# Z33 S.cyi^'i 34H ^Cfl (Rfr £®f3 35£3 I CTO^I 9 T<fel?I '3TOT33 

01)3353133 tott 3iiiFrt<w orfa cro* tsihRcto orM 3t?n *tf$® ctast £3f"i£'j ctot* ^iwi&rk® 

^IfRr®'© ^3 1 

•pr *rt^ : 3foT 3i3l*fc® sp-i 1 cs ^srR® orfo- ®T5JT (Cu), ^it (Ag) « om (Au) 40t3 3i®3 
£<]f"l<b5 C333 S^«7'®| Rwj»IH I i i?R^lR< > *IC < i 433 3T^3l3T ^0T £®1?f TOI 3 s ?!- <3 '*MlMJ 

TOTTTOT PiPTTOt! ’stt*JT5T Rou.3 3T3S13 TO 33 I 470313 s *IST 3!vj5 (coinage metals) W ^3 1 
TO ^3^T33 Offa I 

4ylWiWH: 3*1-17 CS ^rR^ 5 (T^T- F, Cl, Br, I At *3^ 5f^ OflTO 1 ^TOI ^JTCTrc^R (halogen) 

1 ■Rjtc c ntc , &T*i “Iw3 5 li*i<p|^l (salt maker) i *f1^F R ^lb £^*13 

WT^ST ?m$S ^t?R ^®t?T TOT I ^TOTT^R^T^fT -ll»]ia<P TOT I TO ^T3^T 

(electron sharing) wrrsr TOT 1 

f^f? ?! «tJl^: 3% Jll<l Fit's ^f- 1 8 CS ^srcR ?5 C^I^C^P 3 C#T TOT I ^3W<T •^oRg'? “tf^F 3 
TOITW^I 7 R 5 !R S % if T3^*T ^13 1 31 TO ^13T 'S|lHH-3ll'l 3! C*f?ITR3 TOJCM (3)3 3^03 ^TT*^*!^ 

2M3 TOT 3t I '5f3T«, 3*«R 3^3 3T 313l?lfH3 s RQ'^W 3^5 ^ C^PT^f^ 3 3TC3 5 1 

8.1 r ’rfm (Advantanges of Periodic Table) 

3'W3*TTF ^f3T?H « tJC3H3f^(.W3 W3T 3%! 313^ TOfi? 3#3T3 (tool) I ^TT^FP 3<!f?I 3T3f®l 

3rfte <J31jJ*i 313 33 I ^3C3 C3, 313 3^1 1 1 8l^ C^Vl “1 'Sl$ TOHTf I SJC'il^fD C3k33 

4fl> C'*k> *TSf C333— 333^, ' y3 ^3R3 s , 33^ 'S C®)® '®|<J^T (?P^3, ®33 ’Q 3l3ft3) <TO 4fi? fTPTIlrfTO 3^ 
C333- 3%^53, 3tf3, ^f35 'Q ^»IW3 3TC3 fafoill f<C<b31 3*3 I ®1TOT 1 1 8f& C%33 W 4fi> TO C5l® 6 
4f& TOT 3T3I?rf33 s 3^ Rc3 3^C3TF 944ll> 3^ TOT ?IT3T 35^3 33 '3T33T vfl^TQ ©rlPl C3, C3TOTT 



S'll* ‘i 




1 

H 

2 

Li 

3 

Na 

4 

K 

5 

Rb 

6 

Cs 

7 

Fr 

Rm-/ 

£f 

3 


G l 7bnfi 4ft G'®t ! ® G 4lt R^biOi 4 ? ^g 4<1 RGRT? ^tRtR"R -T>T I £ SjsG'R ^g^r 
g rirrIhr r 4 rigi, Rt’RtRRt ifi<i^lw f*tRR i RtG^tR tfttRRt g*r gr, "IRIr yfH#k® 
RR GRlGRRRWRt RGRRtRt W^^RRMI 

< t*ftR yn#k® grIgrr ’^rrigrr rwjct *®r <s®te g R tRisiR^ r 4 yr°^ i RRRt 

rrgsfI: RRRt ^fir. 1 ® ■riIr i grrr ^1-1 v =H<ir^ ^ ^oe,ic«r*i <ij , ®Kd , rrj grVpJotIgr 1 ^fr 
rfs> RRt -53- i£j^ ^grr ^Jr Irgr Ritt rir 1 4 ijGRR yR GRkt *®R y^Rs^ *!%& gsr 
^rI 1 > $ g<ji 4^*1 3 RtR 4 RG® rigr 1 Risk^tGWR c^-Th Rj'®^® , RRk nifRR w RIrri rg<i 
ri$.g^igwm Rrfyr^T*|RGR 1 ^®igr grigri $gr ^nf^ 5 ® GRfrypjGRR r 4 yMG^ RRRt ^r^ 


9'=tkri'£>r-oo <s> o »- <s 


Mg 


^GRR '*hR^ ’RRT GR GRlGRt <*JRlt G^lG^R RG^R RM ^Rl RGR RGR Rttt GRG® 'RIGR I 'RRTfRGR, 4Rst 

Mks gn <® GRk Tf^sR rg4r 1%^®t ^ crIgpr <m# ^ <®r 

GRliPR RG# « '^RRI RGR Rtf ypRG<£ RRTt GRGRt RIR I R4tR-3 -4 IrI^ ^ 'RRI^ *® GRkR^pR 
GJf'® ’ 5 R^1 GRsfaR 'RtRR't GRfr GR, GRlIWtR RRR R1^ Rt R^R Rftf RtGR fjR fer Rftt RIR I RSftR 
RRRr ^TR PfGRR G*TM*i«R G®f® ’ 5 RRf RRPS GR RlfkRfo RR I i3RRfR GRlfRR G ' 5 Tt 5 fR RJl^R T5 RRlR 
'RtGR I RiRG R^flR yi#k® W GRtRR TR^Jf , $Rt RR I 


^PtRGR RRiRtR G^, Rlf^JR fRR GRGR ‘‘'f^R RRf®f RGR GRfayf^R Rf^jGR*t RRf RGRG^ RGR RG^'? 
Rrs R ^R 1 ®R < R' ^#^tR | ^RRRRRIRRGR, R4Ryi#fRRmRR}®tR T ^RtRRGRRRTRR'Ptf^yT^I 

s.b Mr Rn#f?r Aw irffcsfaTrc^ kfPr 's ^ 

RRR G^1??R R1GR ■RlfR 'G RR ^3fRG5R Rl^^llR RTPT ^^R Rpl JGR “IRR'RRT 
*l#toR: (WRtrsIbO 

tK?PF% ^W: NaHC0 3 N^COg, KHC0 3> K^^/CaCOg, MgCQ 3> R^RtGTOflRR 
^fyf®' (HCl)/fyRRl CtRHlRR lilfyi®) , IGRR RIr, Ca(OH ) 2 0 R® Gtytlt^R, R^, RHpIG'II R^tMR, Irrr, 



ttg 8.©: (R) WRy ttc?nw^?r 'Q yKC^t (R) fMk sRRCR "gGRS '’’tffRT® RcrRrrttr 




(to 


^snf^y 2/3 sTfsr Na ? CO-^/NaHCO ? •TTQ i ^s 9 !?! v 1lPlW> (Tlffc *5%^® w 

w ^r %i As <m^\ *tfcw ^ c^t^i *m ^ ^ i 

^TCPTt^F ^=T3 <*!$*] Hl^JcHS “Rl^ W I *i|>il*jpj<& 9 fft^T?I 'JfT t nr s r *HI$ ■WM W^n ’IjRC^ < 114*1 chi 

wict?! ^i^ichs P<wc*i <rr*n 9 rf^ t?r j>ch?i “HiPic^ 2fC4“t wt^ ^41 ■hPr^'T s T^c^ c t 4*r i ^ ^iPw^ch*! 
^f*! 6 ! HiNlT < 1 * 11*1 Cb^l 4 *T | J»cH<J HlPlC'S '*lPj>i*i'$ ^TJPT 2lC4*f WI ^ "5?T 'ST 9 t<lc<l' i l >e f ^ 

■^T 6 ! <1*11*1 CTRjT ^*t I 

kU<p^’Oic < i ^5 c'G^R?Sc < i 2/3 3 r iC,C0^/KHC0 3 Ptc?t *fft^T <£4 i ^ift^r <k*i Pici>*i cOPto ^ ^?r I 



4®d>Ttf&C4 Na 2 COj/NaHCOj 

^ CfrfflflBM K 2 CO 3 /ICHCO 3 





TT^tjg « 

‘HfiW'£c*W 

J-KnIlT*© 

^Hrit 

>5S <C 







C 95 ^! S’fyPiiW/ 9 ^ 
HC1 





<*i$c<* 

*f jrpm <B*w *w 





'Ss 1 ' 9 tjj *bWt¥ JjC*W 
^imco «iw r 4*ars 





^H*} .gc*^ 

v llfHp© mw*! ^3TG 






CSRI7: <^CHlJ ^ { f^ ^l&Uj'OBM 9T&H3 ^ftCfesJ 4^3 9W, <3 *ftft ) 

^rw : c^f^<3<urPr^ wi«w fera pujh && <r<t fer ^us ?r c*f*t ^ <3 •nfw^t 
♦itfw^K®^ RfW ^FTf ^5 i 


'5T^5T% 

<$tH<Jll>lH 3^: 

b. *f<fftl RfaPte *PT P>Ps 

9 nwtfw 7 ^?m *r. mwif^^?r 

*1. *ita*iMfa<p ^ r. 5c <7 i<Pia'i Pihjr 


A = 1 s 2 2s 2 2p 6 3s 2 3p 6 3d 3 4s 2 ; dtoffc *1% ^naffisr c^H sflRSRf^? 

Group-2 *f. Group-5 

*t. Group- 1 1 *i. Group- 1 3 







Pi CD* ' 3 rraf't \5 'S 8 ^3sT ' I ff'S : 

n^r?r c$m gpra - w 


oK 


f X, Y Z ®T®T# «TC<; 5f#T» C^H C^tC=T?f Rfl] 

o. * x’ c*rNx> *inra >rtn% <rfc<i? 

<F . OU *1, 8*f 

*t. <re n. vk 

8. ctT^c^- 

i. ^i*c*l* ^>ca lf^ ^0 s R^ 5 T ‘^ftC^, 

ii. 

iii. ^#wr^iT^ m <j**n *it?i 

Pcd* c<pi^n> ^p<?? 

i o ii ii « iii 

*1. i « iii n. i^ ii o iii 

^T%T 3f%: 




>rr<rfai 

*i. c<if«4> *tr$ *r*n ss c^- <itwi <r<i i 

’i. c^h cvMfi^i srr«m ^wcfcxj ^b? <mn i 


C^T C«Jf^t 

C<nwr^t^ ^fT tCTOv^i 

A 

2 

B 

7 

D 

8 


[4*flW A, B 4<n D fifW arc^: sjbfe C^TCJfl C^C«T-S 

*}. lie c^g*r ii -4 <rp*N3sft <^?-<ijhjt^ i 

5 t. b esfta w1c«i<j ^ <n^n i 

*L A^D <2# fa CTfaSfMft <ipmjf^4 *TCSfr ^5®PTt <W I 








Pfi n «: Tift i 4 Mpt^cyn <tr«h ^ of\w$ 

*1$VwiW f&ite <?« HI i CT^W Mttc*a **pnp, 7fl*rifl^5 f*fa*jt^<? (),, N n , !•*,. Cl 2 , 

Br 2 <?PRt r,<*lr.i! ciflrjw R k l I^CtJR *131^1 9 f&5 ?U 0 3 , P^, S 8 i 

, *n?ja * p T?TO c i '^TW ^3J <?ph- NaCl, H-,0, HC1. CHj i ^ ^tcs^ 

*t?r*jf c pT*ii5 <£i^ T^yra v M < ^^-t*f^F sijji ^r<rq < y,»i i ^*n?j-r? ^*h *P5R 

^rry *5T3 iyrcr *1^5*? ^ f^irfc u ^TT^Wfl JFT^SH ,r <HtW rfs FIU i *JT?5- , 3*fl^ 

ftrcn t^tayr ^a i *tc® *rr*a Hsw-pnj? 

«r**j «f*jt^r iww 'Wr.ftis w# wr??^i *jr^ i %»r -pt^ts «t*iw ^ c^Vr at cafata hwri ^nhi 



OGOQ 


oooo 

OOOG 

QOCfc> 


Wflt* ‘ 9 fl& C*W ^Wf- 

( i ) -Pfl&J'&t tFTOj?-W *JtfftT <?W1 «fc$C€> MtsM i 

(*) ctW^tpri ^rwc « <a*fr*Tia fWi'Br^t arista *« «tota ^ f*Wsu *ir« 

(<a) v *T <m-<a a f< ferret <wi\ «C6 mi« i 

(e) 'S 5^-ia?i f^nn^g *nsrn ^wti <*<??*, i 

(<J) sJOTUf?!^ ^g?, ^ *Wstf 5 5W T <MC^’ HfiK i 

(ijj) #T*?^ 4g? <^PT VS 'SJ Wt? ^ffgg I 

(^) «(r?rPw 3 **r « t&£w ^fqi i 

(v) R^PTit^ i 

{>>) «nnf^i^ « ff <wi . f^jrc Hf^tf^i 03?^ 


*j^^r<n <wc«’ i 


(>o) *n^ *jTjj'fr ^r*fTT <*&vt rrs^ 1 

(ii> «rr5fsj ^ch« 5iw«i *n^a <wji i 

(i^) C T%BTW ^5<VMMi ftC*C«3 W ^1 -PfJ ^»iS< 1 




wNj'sl ? (.* 1 ^ 2*1 

4 cW'. ^l^fC ’^ r 'f i®IW 4 - 1*1 •T\ 2 'i l«!* , !il Ji <•£ - 4 ^, 41 4 1^* 1 '^'i/ll^if? TF 3 J 

Li, Na, LF 


l^l *iU?S 1*1*3 * f %3? 151 S^cfU ^5T 9.1*1 SH^*! , 5T^ 4 f$K | 

is- 1 i'll T^JiT ^i^Iai WTF C 5 ^ C^faEI OT^nai $W$tai I 




•p-;i»i‘vi jlil^j 

cvwrwf 

f 


(jx^iw wc« ^ :<&*!} **<v d cwiw ®jwiw a# «*#$ ©*r«®sa c«r^ iH!?*j 

f&X <t. b : •tl?Cls'^"i ® <r*'l®if' t ijli*w 5 i^w* 4 ,*j Q'l.MJ'l 

<tA CTOM (Valency) 

I'T't l»v 4(1^^*? ^HMC 3 ^ v‘^ 1 ^ ^.^v.'^'i ^'W* ^RT *3^ 'WT *? 1 

«JfTW i*itW*j CS'w*'’ i^arraf <;i~ i iili*i<3 i^ix *1^1*1 *i < f<^ v fCB ^WTf ^*JT5^ 

i £yjr< c$'j& «jwpw*: Kwa •jRjfr i£V*!# w.^^f "spur i i*fr ^r*r^i cfa ttt 

w c 75 £ c^crs i c^ftt 

T^rw? *rc*n ^'RBh wft nwa ^wn ^fas'T&e • 4$ 

lVVl>i^ 4 . cVW.I^t Tt 4J C^fWrat €P*4?f ^P 3 T I ^ ♦'TSTFlfTF ?R^Tlf^*r5; <^T 

vr is<vi^H cvferjAS? 1 csjfBns* ^5 cw.^ 1 sTtCH*! , ^ C^71? ^TW ^ ‘5'ST^ TfTsj^T ?ff 

? J Vjaf l Wf ?T CSf^fc vTfcljjS’Nt r iJVjr.jj ^ *!T , lyT? i<T7RI l*3Wja>l *^V 


<?f 1 





<? c<TKt^l<p (Radical) 

c<i M oTk^w v*i<q>|fw IPTf £?I ’tf&s 4<pfD v t<iiir$T^ i£i<pft> •sil^C'ifi ( Single 

ion) HJI& , ®jlt>fl c t <^<1 1 wH I H (Charge) C*T*fT I <3?n < r»ffi 5 R*'^T ^t^hRPi4? 
^5 *ftG* I ^fT^H ^(Tl^ 'SlC'T 


i?r emm i 









<N> 


S'MlfJ'l 


£<rM ^fFT 


^T*TR 

£<J|fcf)®l 

'smcniftam 

nh 4 * 

+ i 

1 


PH/ 

+ 1 

1 


OH* 

-1 

1 

<wc4tt'iC 

co , 2 - 

_2 

2 

) ^ 

^il<nc<pG 

so 4 2 - 

_2 

2 


so 3 2 - 

-2 

2 


no 3 - 

-1 

1 

»iRial$b 

no 2 * 

-1 

1 


PO/ 

-3 

3 

*l§«&ICeM <w4mu 

hco 3 ‘ 

-1 

1 


W : 9 3 0l<)41> »Pr, 7 T\C < ^'», ^r*TR '9 C^W'SI 


ff.8 C<ilc'>1^ 

3c.®i<pfb ciTlc^w (7TSR 2f^5 (Symbol) <?nr^ c®*R *rc®TCs cartel?! w ( Formula » «fT^ i 

T?t<rT CTTWfT "Spp® ^1*1 ^T ^’fT® 2Rsi*t <PC<r I 9 1?RT i X « '*11*1 ^t?R 

(*f*?t®FF ^T ^HFSI^) WT cCldsJ ^?T I < 7 ?t®pP 'S ^1®!^ (Tffa sj$i® 

Wt <£UH®IW ^ ^?T (7H C^T6 <SWH ^ 1 ‘IW 'Q ^IJJC'W WH 

' 0 ic i i?i <?nso®T t^rft® '*ii?jc , w >nc4 ^3?n?r ®i$ ^t^trst^ ^t?t»t v34»ii> ^3®® 

^ c ir®N i 'iiiiJc.Hfj ’lin w i ^fD fi*i|\^<ji ^t?h ®<pfi> f^-^Hi®r^ ^i^tHfi 7 rrp*f ^ 

i ‘S^fD 'susw ^TD msu® ^iiw ^ ^ i *hi®i<> 9 ^ s n®j<i i ^hh ^r?n *t$® 

C%%f >]xC<l>® (?T®n^ ■3T5I?T tHI'®J<p^*r 2WTST <3^ ^ £5T*fT ^?T I 


*Ml®|® 9 ||*m 

'Q ®T<I 


>1%^® *lk*W W^I 'SlfelWd S 

c%Ma C5if& ^n*JH 

C<1 IC’f?! 

'Q ®i?r^*n*7 




7WTT 

GI1T> 

^T*fH 


Cu 2+ , +2 

S0 4 2- , -2 

1 

1 

0 

CuS0 4 

Na’,+1 

P0 4 -\-3 

3 

1 

0 

Na 3 P0 4 

Al 3 * , +3 

2 

,G 

1 

1 

3 

0 

A1(NOj) 3 


W: (t.'S: W3TC 1 9 ^IlNai-qJ '^TTfl'T W 9 rf^5' 'PW^H? CTtpfvf 7RIW I 




TJBT : Cflfaljs- 'S r^n ^T**!ff? \*ry. T“! **<*?;<? < 

*fb ftetv *rw$ «wiw c*fa «taa *n® 

»itwtvv m<j?j >u#tji «rv «U£tjj 
f ? Wff SHI ^vwPSp«WHft C&7& 

c*wt 5U i c 3 jiflf.i'€'i , ^•hj 

dltoW *!« WTCI ^5f*1 W 4«l 

miaro orwren:* cetera 

■•t^rSJFJ 7TWT1 fjfcTTTg *T^, (^U?f CVVT7r»J^3 *^ 7 ’\ 

Tf^fJtfl '‘T«fPt <KT& 7TJ>^5 C*^ff $U I 


ft® £.$ J CVW<«rfl , » s Iff ’WCAfl W 


t«n<4h«e 

eft* W 

3«C4« «r-fl CWliTW *HR*8l 

^fTT <P 

riftpta 

^ merer 

W£ (7JTCWTOT 

w«i c&ym 

WJFpl Wtt 



H, 1 

Ci, l 

1 

1 

1:1 

HC1 

C,4 

H, 1 

1 

4 

1:4 

CH i 

C,4 

0 . 2 

2 

4 

1:2 

co 2 

N,5 

0,2 

2 

5 

2:5 

n 2 o 5 


3<? ? jr ; f*%;nv M*-*it\\w «rtfo *cir*$ wbijj snero 


<?.<? f^fiF tt ^rrm ^ 

c^i*wi '"Tsfru Tflsfaa *18’ s£??3 c*jVi**^c<* ffcfifc ® vtttt ^ *r 5T i 

vS$ ^®f?I f^fauTSf, f«w«i. # f3F®n*7W it^’fci’jW ^*n i * «p?j i 

[ fttjf ^jT : O*0X ^ fjjT \£<ft ^ ?Tf5Jsi ^fi’Vfj 

W& J! ^tTPT5T*)[7^3I I^HU>l fJWIJT : 

He (2): Is 2 

Ne(10) : Is 2 2s 2 2p 6 

Ar(18) : Is 2 2s 2 2p* 3s 2 3p 6 

Kr (36): Is 2 2s 2 2p 6 3s 2 3p* 3d 10 4s 2 4p 6 

Xe (54) : Is 2 2s 2 2p* 3s 2 3p* 3d i0 4s 2 4p 6 4d 10 5s 2 5p 6 

Rn ( 86) : Is 2 2s 2 2p* 3s 2 3p* 3d 10 4s 2 4pMd 10 4fU 5s 2 5p* 5d J0 6s 2 6p ft 






RRRR 


<tv 

ftlJlR (FftR 5 CRRT <Tt?T , ^5T ^RT >|<*1 M&> R oTicyW C<ll'6(}’«l ¥ IR 8ff> 

fiww i He -'2R rirrwIrrs T^anr 2 1 i?r gr<H *t%f zr rrq \j»RF r (s) ri<wr <sr cri^fst 
¥ R 2 1l? ^C^R^aR m\ ^ ^IlCR 1 , Rt He -4R <&Hl ^tffl R RtlR 1 He -»aR WNv©l WZ& 2 ^JR 1 ? ^RTfRT 
Ptfs ¥ c<jtaj v ©l W I?r 8ft ^cr^R ^rr^T sIrm <pc<i i r crIrr*^ ^cr^r 

fRRJPT RlRR^tR ^SRlSjft W1R RTOI^ <aRT RPIlRfR4»5TC<f R I *IRftc<P ^RTIRJ oTFIR^R R<Ptfcs^ 
W73 «3 $tR<PJaR RrMR RT RTR 5 !?! 4 RR CRFT Rfe^OtC<l ^ RflMa RTR<1*©<1 $CRR\UR RrjIr 9 t^ 5 T 

’RTEfft I 4WRJ C»7M>J5< 2f^n^% Sj^«t ^RRRT R^R <Pt<T 1 

tf'.'b <3 ^ fR?R 

cs\m ^(.4 Li ^R^. Na -*9R 3cR4iuH RhjIr crtrci?! i 

^talCR Li, He 4R RrjPi 4R* Na, Ne -*flR §W4 \Bh 1 

C$TRRI R%tWR, C^stRr ■^TFTtWfrJR ^CRR^iR fRRTTR R*R I ^CRR WRT 4 font!) cftR 

(TRTR R C^ltRS J?CRS»iaR R # 1»i > ! C TF5 *WO» t?tRC<l ^Rv *5taM < Pf)C < J RflRTI RJR I 

CRT^FST 3? ZR 4Rft RT3 ^FTOEsR I H RRRT'L (RTC’R ^ 5&TRR RRR ^ft ^?T iRRSl^SR 

f*?f$ R RPtolc 4 ^ $c c i<p!u*i PmjIr rfs <r*iw> t>l$c<i i oo^ri (ftft ’licw rrr ^l^c^lwi RRRt 6 ! va^ft 
SJ5*t RTCR RT sfeWWC 5 !* ^FTOr# RRRFfrT 4Rft ^FTRfatRR RftR (FfRtR R^ I 





• 

( 0 ) 

(@) 

He 

Ne 

Ar 

*$ (duet) 

'■^•^ (octet) 

(octet) 


2jWR $RCR?l RTtRTT-ftttMR CR^R* 4 ^^f%5 ^5RT W (R- 

CRRFR [HC^rc^ ^*TF ^FT^T <3R^ cHillwsl ^ t TRR ‘ s RRT 5 I 7 r^R C*R 

*li^s ^ 2 i^ ^R! Rf*R 'SM c*^oii '^I'Gfb $c < n < ^uc , +fl Irrtpt «if« <pw i wNi'ste "C2 He -*qr 
iR'UPfW^ <wj!c<p (duplet or duet) I^wh ^t<r c<it'srj'5t ^ ^ 8 I^TPf *TF5 «wlt^ 

*1^ ^ ( octet) RC®T I 2J%f^ ^ 9 fF TR ^ ^FR^T £ ?ll<K v s ^TTC^ I ^IWRI ‘ 9 RRt^ (RC^T^ 

$C t n < r > B,*i 9 R5Jt s ^ C<l(,'erlvJ» ^®R^R RtW C*RR ^TFR^R C^K5 RS^ I i^TStCR 

■^R^R C^T^ ’licHR ’R 9 RRT s l s ^fRRS fe“Th I $(.«iR»lH C^fT¥ ’iJR RS|R RRRI^ 1^ hs*f|en '5’QRR 
PliJ ^ kflR PtJJ *J R^FT I 

<t.°i U»lpRf 

Li, Na ^sRi Ca c^oa cfcr^ %«r^r r^t <pca crwt^t ^ *3RT rt ’^Brs q*j<j|^l 
I^RJFf SJTCJ <JV.<1 I O, F ■’RRt^^TFR^R SJ^ RWT?t <Rl®T^5t F R ’®T^RS IRRIPT ^If® <^W I 
H-, ^ RfTRT^ ll^ R5CR ^FR^R (FtRR R^R I 

^ RiHR (Fffa ^R^R ^llH-2RH^fRI C*t?TTRR RIR5CR R'RR «1^R W I 

'SRW R^RR ’t^RR WRlfR 5 ! WSjjiFR RCR RtRffS ^CR- 

i . C<pIHI CRTF’R C*R *t%F 7RR ^FR^R Wifi's! ^R^R R^RR ^T^TR ^*t5J5't R 5 ^ I 




*WI<H 


<tb 

*\<\ RRR RflR* ^C ff l^ 1 4a*i SRR RT <J'^C'1fl RTRTCR ^R PiRBR'S) R CRlWfl $£S'IR!Oi*'t 

i^riPT rrt i 

\s. 1 cR£<> 1 7 v iM^Mf<R i R^RJiftPlRj cifaw]* R’RR R$R wi *JR ^-'SR (duplet) Rt 
r#*p (octet) fRRR crcrk*t i ^ irr >ic#& 1 8 ^srt crft 

(crrr K, Ca) 8lr> $w£h rrt «r ^ r -ff rirr 8<tf ^ trr w r (Is) rjcr i 

’licHfl RRR 4RTG ^<5<P fRRR^PJRRR R5£<j | 

fr’TCRR ^crr f$P3w rrrffpp ^*r r*£r ^ cr la^RR srf® ^tr^r rt «ipt%?i 

^R I Jj\WR R*IT R1R CR- 

cr 'stir^t rcrr rirjcr ^ < ?lb v *i*u rrrfi^ rw ^r ^kr* ri^iirPir 4 r^str <c*\ i 

<t.v Rsjfem « 

W#r (Rlf^TR Q PlRWR fRRJTCRR IBa ^fTR 5 ! 

^talCR C^RIR, PlRCHR PHII^I ff 1t v 5 rsrcr? Na -'SR v ll?i *IHR <P ^KRJT 1 1 I 

^5TR C*TR ZRR 4RTlt> $C e T<NLH v®5lc?lR RTRTCR ^51^ Rt? 

Na + RR^R?T RRTR ^R 

Na - e* Na + 

2,8,1 2,8 1 1 ft CRTftRR RRR = +11 

10 ft $W<pBm?1 rrh = -10 

CMtB <9TRtR = + 1 

CR 'RR^T CRTCRjt C*fR *f^F ?T RT CRWF5T R tR R^R R^fTR 1 ( 1 , 2, 3) RTCR 5 CR R^T C^CRfl 

R^flR R?lf*R 4R5§ R*faRR RRTTRT CRTTRTfT ^PHTR PlBp&JlR CRtR* ^ RR^TR RRR I ^R^RR^ 
fR^flRTCRR RTCR 1 ^«toIc<i ^l<pf^s RTCR 5 1 ^ CRt^PT^ ^R^R RRRRR WT ^ 4fR RT^fftRS ^RR^TR 
RftR'S ^S FIR I R1R Wl 4Rt R5Z^t ^t?R^R WFt RRR I ^ ro|Pl<P RR3? TR 
RRRFp %RR^R 'Q C^ff&R RlRTf RRtR RRR 5 1 ^R 5 ^ ^ZRR^R V6J1WR WI 4 ! 

Rf^S^ RS^RW ^CTR^RR ^RRTR fR^fRRTR RRt^IR 1 RtRTRR v lQMH ^R 5 <9RR^ 

CRT^ R1R I v5RR ^ 4RRS RRT^R 5 RTRTR^J RRRI'T^ RfRR^ ^R I 

RRT5R* RIRR^ RRRl^P RRlBiRR RR I 

CRRt RTC 1 ^ CjPt^RR CR1WF5T W "CR R^RIT 7, OI1l> ^C'l+ER RRRR 1 7 , RRR 1RCR 5 Pil* R RIPT 

RFfeRR ^CRR^R R^fTf 1 8 , CRWi^i ^ £R ^CRR^R R?RTt 8 I RFf^RR iRRRR RT5 RR75 ^R 

C^QtnJ RIR'Q ^R 5 ^ ^PRR&R ^TCRTGrR I 

Cl' RTRCRR RtRIR R&R 

Cl + e* Cl- 17ft<#taRRTRlR= +17 

2,8,7 2,8,8 18^tc p WRRRTRH= -18 


PtOTRR : 

■®rr**i*-^ , vf“l yj»iQ*i e 

f^RV^RR %Z 

^1 


CRf^RTRR = -1 



SR^t <^<1 <jr«nw^ ^T*rH^P C^t<i l$;i> ^liJCH ^?T I 

^Hlw^Wspgjf v 1fl^t , -ic < q»'qjHljj»i ^ii 


PlOS? w : *UHt»lPHJl i l <3 $.Cyi<ttLH fi>31 4ta* ftep «^rC p t?T 

f^5 H *HPT fasiWil Pw!^ *ff5 TOT <P!lGl*M <3 wiiHluci 9 f^ c f^ TO CW3 I 

13 A13 *. ’$ 02 $CT3NK C«ff^T <3 ^m\ Ptfs ^ I 



fi>31 <?.\$: fafejJ ■>'|*Ml fi j3 5 1«1 fa*OI»l 

I^tjtst f^RiR <sra^ cjpiPfa lHijc - tsi I^rpt «iio <p<ic<i? PifasJN ■"ifMi^ 

^ 7 <t?t *g^ tproSn to RPiyic^w ^ift ^-4?r (duplet) ^ cjpfe «Brai^ c<n^r«T w z?r 
$C c ’T4>U*'f STS'T TOT Pi^C'W C<lfaM 3?Z?J?T '^'f§l 'ai*&<P (octet) R»1)l > l *11® <MC<J I 

9 !?pn c i k <p*r ^ttpt 9<ftm ,? (?Ri c ^ ^sw w i?i?i ^w^nfD c^tf?R wn'pj 
<*1C< 4^?. c^plPli C 7 !^ ‘iH^o ^C e i < Ka*1^ £R c t Li + *l1il *1 'Q F* *<l-fJC*i *tf?i e F!> ^.C<3 1 *jfr> '31?R 



f^Sr^a : 

c^ifoiiR « c<piT^*i ‘ 5 T?rsn e t >w:<ji(?t (pnfeapr cjptai^ (NaF ) grfror i 

[Wto'SIM : *).!M(HPiflUI ^3R^5 , <WMpj«l*i C^M&s *«RR. ’I'Slfti&R (^PT^SR *1^R 

SlPlHJI (R^fTQ PlC&a S'Qfi WI'9 I 

i. ^iWciPlilN '*1^1$^ ^*R slit'fcl ^PW HlMciPlRR 6 'SlfflC'eH ^©fD TOT ^ ffS'fTOT? 

Mg, Mg 2+ ^rrar^ ^ o, O 2 ' ®ir*jw 9 fta c F5 tott cto? 

\i>. <pii s iPiiii>i cjpia 













HtffOHfoH! TO?7T CWT W *5!'-J>1^5 <3&n £<$. 'K*T*'-'1ij$. *ST^ *Fpf 

4 wii«v $ <s5 ^ff ^sj ^FjnTiR <? ^uiHUiw HfSM^ 5t • w»tir ^ -mwp 

'TOf^PF ^<R *t<R ?P 3 J I 

$C° 1 *^M ^IHH-fWItHsI ^PTIR sfS'd *P/frW *1 (‘T^lT^R 7 <TO*D ‘qHH) CT t^TJ 

tp\ tot CTte^fii , ro^i °nrp V 6 ipp ^ujf-t* ■* , *r ^t®t i 

*Jjt? , *T?Rr*pi imw reft i 

Na- - Cl- 

INal* [#]" 

fox <t# s NaCl x« W^w ^ 

wtni tiaif*H, «trafa<? <t*r ^rt*jt«T s T^ <rfa *r# 5 i 3*11 <s 2 -<*m *rty ^<r 16 n 17 -^s «<*ir^? 

w *ra? qrc * 1 Mtfm TOfra wufa tragic* *> *tp^rsjc?s ^ Hf&g « 

<<W$ <PTfl!?T, <Jyt*ijH Vfffi <| Sfetftj! 9^ *<ft* -I fisw tfCUTBR W TO *?& Wtf'T'S 4*f «t TO *r<«<tt«> 

5™l*gH W ^ 5T3 HT I sa *TC?p vfe&l 57731 Al 3 ' l? ttlR I W $W ^IU Al ^ ^?I 

tmfrw ?7 

^ ^TTiS^fjJ 1 20 v, $3i HIsJ *JN I 7WTll<fa*l? *j<t 'AS 

(duplet) t? Wp* (octet ) ^*5 ^?33 I 


(f.bo 

5 l 3 ?$TWn. ftHJWM fov 5 i x tt?jwt ^*JTJ i 

l 7*<rT t *j-'s»tfl , $ 9&H «?TO OVCV ^ *TO'!* ^ Sf^Cgf^tH ‘*?Rf s I l ?T e fjj *a^ft? ^TtT^S^SR ’ s t?RT t 5J 
31R?< i&f , *?»R ^ 4j -*f?R]^ W TOT75 TO i f^ C^PRT '*t?RT c l 

^ «?f5^ TO HI I “IfT^ («lt Pd*V> f-toPT ^ «?TO flfHi ^tl? 0 »W 8 

tTTT^H 85«t <T attifH >f\< H*i I ^IWpW tCW^H CTOBt «J« f^tOgt ^ Ml*! f«to;w 

•W ^j3« i 


h 2 ^ 



« qt'fcr^a rctfvr^t # « ^ rw^i ^c*,t 



1$, 3t? G cspikicMfl f- 



<>l4^ 'il^ualw'i c$pl9i fe?R 

fen <t&: fafejj ciflcn^ ftwiR 


^<TT$3 *1 £>(.'« ^R?! f*1i)C1*J C^iw^ot ® TSTiT ^45^ ^G'W ’JT'RT fefaw>KJ ^"fft $CT<PJj»1 

fWR ’IJC.'KI WR <p|4c'tsq 2ft 6 t Utill'BM I 'll^CJjiC'8fC*W 3fe ^CT-Wa*l 2f^«f ^t 

.fi> i c^iQc^vJ “ft? ' j T^f j r^T fi? $w tnsnw^ri 

8t^®t ^?r c<fr *n^ <r ,t R ^ch-si ^trt i , 6c* , w c^ftsu ^frc<J ? 

CTlpn CiTlc'W 3® ^Rr?R^rR5 ^(. <r l < f»la'l ^ *R I 3?I WR “ J lf?RT t t *T% 

■^flC'A ^?T ^TT C 5 ! c<WC*il cHlC*1?l <il$M I 



fen qa : Refers 5c.®i<Pda»i ffercR fen tf-.v-: C t*r ^rfer 

<?rt ■ J ifc^ C 2 ^**r *i<k*w c^ta ?ifefe wn^! <7ii^T®f w ^ a^fi> oihrj ®i?i 

ffepfo’ft fefe * *tTR ffefJR qf® ^ I (TPTCR i^ttw CWRfa 13 6fi> §M4¥H Hl<PW »£I?n 

PlWt'ifl C3[WI®£F £33 2fe ^C i 1 < J^ r i Ci¥(5 3*^3 f^-<F»R ’ifer 3*£3 ^r^fefe I ^1!IC>1<3 3*£3 I 

[ftc® 3*3 : ^ffer^R g <^if?R ^3 ^*h ’^Rfea ^3R 3*3 i c3*Hfi>3 <^rsi 33*3* 33^. c3*T*rfe3 

1W*R CR*sjT m 3JT , <JT 3*3 I ] 

^tcr C>flft3* I «fl3G 'V^ dfefe* ^<1^^. I ffe| ^*fl^ <TR C3t*t 

•9C3 ®3»T ^ '3Cb «T^ 3>3 I 

H ? (>n^ 33*fl> ^3T W2^I? ^C^IC'Sf'i 'G 3^sfe 'flfelWi 9 1<]i|| < I s fec?J ’ife® I 

^f^^TCH<i ^rsiT'tfe^ '^sfrt 3 3?r ^c tf N'£ r i fRTPT: 3^ ^cftiwc'M 9 n?rsn s tfe^ trsht i a?r 

feRR: ) feRPT 4 liC'»fl ^ 2fe ^W<WaH JdCSil'&H I (7f 

■‘PWC'-I ’Rfsn^ 3"^ <K*i $W<p|a r i c<ll^i^sl ^ UI?T ^c c t^c , w >tfC4 C*T?TTsl 

<v;<5 ’tfer ^CfT I 31® , 5RRS Q ^c^lwi ^-3a feRR ^TR <MC< I 













2H + O 



fi>31 Q.b : HjO *1^ 


wiwmi w ^ c^na?r ^iwiw ^i?t *iiwsi Ifcg c'Wtpw *n?r i 




c^i^n 

C^TIWSR? tstsj $ w^Grf 
CW5, W ^I'T ’tWr 
»n i 
’•l$C'*( \\s 

$c. B i‘PU'-( ^°r i HCI 
^j?! Cl < 1?RT t J^ fo*T 

CWR>T $W<Pij5I 

^51 


fbifl <?.io: C^lRI^I •& Wfl $ C^I^ia 5 ^ C*l*ilCflfl »lt*UC^ IICI ^0T <1*®T*T *I<H 

<r*i(.«i<i ■siTtnor ^tlSre *\ »k.<i ter) ctp t ^ Hc<ii#t ^i fau><i (w a .<?> I^f j-kc^ 
C*fS?IT ^C*1l I ^ (cmm 'S 'CfTfT $0=1 ^iH C*l&lc?l?l Wit 1 )) I 


*n 

v l*J«ll 6 J^ 7 lWf 

^*R5t^rlM 

CR, 

C+4H 


«nicsitf*Bii 

NH] 

N+3H 


C0 2 

C+20 



W (t.<t: >1 »lt<j|fcf) ^*R ‘’lic'Kl lRI 


frot : H 2 0, NHj, COt ^ CH 4 ^*R s&trjT *t?i d'sfr? ^5ll> ^-cwr^ 
flWC^ ‘3TO. <P\sfD ^R-C^r^ <W 7 T ^|ic*1 T 3R*RI3! S T <H.fl ? 




iphih 


^ srsjwt^l ^1 rjf^‘ MSsfJJ* Wg i 

SO^T M «W^g CeV/WE CM 33 fesMri 4V\+tipi *ICfe« i ^ %rsf w(*pll« CSfa 

^?ff33 WWT < WC*- T5TTT *1% MCEtSrW TT I J ?^ f'^O’TS SWT T ?T35T 

CMtS ^PSJ i 

>i&m *ff$e cj f=R5ft©#f ftfi ^ t^r*nPT °nri«r «nn cmeteee «n*TTc#i ce :s tm 

^ffrs^E.^SfcSP ’HC*!!^ ‘EMM SJCT I 

0T*J^h|J 

• »11WW Sjjtf MffSJ'iS RfffJ 5 WWI^1 sM* «ff&* EE 

• <f*JW MSJSJf't cei^tm ftoi <-3^ <3T EOT<K$*f spt*f sjra? et 

irWE 'M?li*J! t J y >l^l'+MW CMT?I ‘J3J I 

«T*IW «lffo csjfa«? (OT 0 2 ) wwi dft ^jur cfolW >r-wrsft CEtt (CW C0 0 ) <c* ' 
^ 7 r*wr^i extern ^wsuans ^trr^ts ,t ^f te kttte (C0 2 , CH 4 NH, Sssrffo) mj^te 

etc* OHjO, CJI^OIl; (Iwi) 3vj#r) 44i vn<^ie <jr« fawror (S g ), wanted (Ig 

«etm (van der Waals) *f% Erai *r3E et <ee ^stmtite 
fifag ee i C0 2 , CH 4 , NH, $©rfta ^nj%< van eiMsm «am *1% cm$ sw, Em vw 
isu ^rrT^m we^te cq^f Irc^ce ^3? cewe i 

O I C I O O C 0 

fta *.**» *4pw "if* s o» fPF*&H cmwom Emw C0 2 ^i^w 

^I¥|ft<l> « *WC*lf5) cflplifl £<Pl£j 

$ *ytHRT* ( wt^j ets?) : ttfefiV spn (NaCl) * f^(C in H T7 0 J] | 

^HWi f»scu v?.m fvrc« i r^w-^cersj ^nt^r cxr? ^ki NaCl -«aai w?w c<f-t <j^i 

^ fyffu 3^- ff ^ ■*fr^j i fbfcw WR ^ ^ f?ffE 7^ 

w ^fi^sk^? f^fn c<j*i ?Ijm wt'w ^ wfii «tf w» sra wi • ^fw wrs»r 
Kff% i ^'W5 <C>irfifJjr«J f^E 4 ‘•tsfaFtfi’ 4W’; ■ e fTsi, 

ftfwp <JW r«o a'^R^ H'fu «Wrt« «r^ CTOfCT 

3|ft^CEl^C r l <?Wt« 3TiPfT75 l 

f'H t fc i *r5hKt <x& ch^ii m * t%$hc* ^ «a^ ^ 

C^»W5BI Vtw%^ *5 H^- 4 r 4' 1 ^PMT! 4£ I 

CEteTiR f?WCMF ^SETE *f e [XqU53l SWT 'STTiTERT 'SEIM TWETs? 

<5W.^'>i- 9C1ft ^ «?E <W V5d«T MWIfff ^5 sg^ ^«W1E C<T»i 

<TrP?tE mviic^ *9iw sgi^ to rt»M w i \&s*o mmic^ -ww **i m 

5*K^ <HJC» EE I ^5EM MJT%T ^EBJ 4E PRT^ EE I J 



^rsn* «n*Pf? «jwmi 

CTIfl ^3J *5T J f'^5 , <^ r , <5*7^# f^f^5 5711, 57H ?fl Y ^j?t l S7Ft7 4 ^v^T 7^15 

'*i!ttPl<$ 1 STT^t? 'NWM *1751 » ^Ar;*) >1S]W’^ ^t TjJPWfira' (^T), ^TT?T/'SI^tf". ?5*f ^ 

fitf*!r? ^5 l ♦ftfTWC-rg VHW«1 ^ 1 

a era cwcnn «w 44 ft 9^5 wro* *rr« edtoert «tirfs» ©M nfa«» gS^s « . WIPW C^Pfo WW 
*wcqaft c£M ^ifto g^a su ^ ***? 

*r5Hl **B8 to Mtto> >ltt Wl «rfsfvw 7!*t g^B «i. *<ifo< Mlfc >W3JTC? 
wtt • ma to (T<f^< <5i®i *wcti# tTM *nfto gSte^v $s ^ f*a ftffa, «uwr-ws»t c$fo 3sw 
5iCf« ^ito fj$3% « I -Wstf *7«3^ «&?« M* «trf5« 'tftod « CtOglW^ 'IsWI'W 

? p H!5Jf v * STWIpW *t?Rt i; JSI 1 j^Sf^CTr <OT^£t ^75 I iflf ^4^7 4513 4*W J5fi50ij^C«tsI 
'r/Hftfti 53f“T *<154 (TT-^r# 4*<7i ewa^a VFHfi&vs 4313 'rftps, ^Mr^^-T 

370 1 '^!«?<<fr?3 4131ft WTR f? r t < f‘.$'i<l < ’W faSrjjtyt^ls fa (.4 513 1 

3T3 77 'SiftfWW 1 V s n^5T^ •PT3 5n$7 SjTOTT* 3 ?irV4 *17533 5E l cQ$ Vi r ™54 

7T*OT^ 7fo»T3 TfWfSlffi 4*11 53 71 WJCTl^ C^?t fi*fMi2(R?j| 511 TT4 7TPIB ^RT^jt 7?M 37 


2«Y 



*5 H f.* $ : *nfa3 TFftT; C^aft 

•MKf^4 CTfipf *3niw « >' c rr^ -errs <<i?^ ?Ttd^ c^?ra efrs - B nf^i vrr5p? vt&m* 

^u <a^R v-rw ma < *rftfe ^3 ttsi ?n i ttshtit# 

*5?fJ TlfiTRI STO <7^7?^ ^l^ l » I ^7' T dfttt *5*^w « 

■^1?^ ^ra ♦fsp'is w? 5^5 etms vj3 9jfa f^jj »a^ 


5?I I 


H fi * H f ‘ 

hC/ \ 

o O*— H 8 * 

H?‘ 24 » 

V Ni< o^ HRk 

y \Jj s 

H r H C-6 ^ h«* 

H ; * 


H ' 

X o- 


O 28 

\ 

H*^ I 

o- cr 

- H ; * 

H 

I 


V H C ‘ 


H** 


fsa t.VA: Na 4 « Cl ^nw 

-Tffl<5lfe'5T (W^f ^TSf)s - > TR3!/r<3<»rr J j! vhw<5-ts ^7 , ■ o nra/r<^IW fijfsflj fto 

iwr&s tow «in» Krfc 1 towc* ^iw ^ <jio»j«3 wrw <?c<: <^h *£f i 









ft® e.*8 : 


*&! ^ ^*j(^f<v* C^fapfSl '®n^PT f^Ffa ^ i 

*ir«.« vf * <:<^!j3 «wi w i tFWfl* f^Mfsfcji^ * WHTs? W <JW «??j 1 










(*5^ •. ■'1rri c i v rrrtiii ricr ^r^. ^rfib.gB rrrt^ RhR 

■RRRflR RW R*RR R^RRRR I) 


*fW3**R 


(RftRRf RflR, WMj RTfgf^RRKRR 'Sr# RRWF^hKil, (?rt^t_, 1%w Rf^R tlt^M^’ 

f^f%^ rrsrr <&%] <m* w i R<wf={^tlR^ rrj crm g%rr n&\ Wf *&r 
rjsr -itj fro^R r#ji Irrrrfirs ri fxrtRRT^ ^rr^ir rkr> rt i r - ^ crI<ft<i rrrtir^ ^rrki 
RT*t7Tif*t , rr?ir 4c?i 1 rr 5- ^kr©. w c^tR *t%& rsr r^Rt^ 1 r^w RtR^R 

r^icrr ^ rirt i^ijl^fi '^n^i?r ^ ciTVi-i^<i ^(fi < ^»i f^l%?rpT gr^ *^cfi ‘WtR rhrcr fRj?ji?RtsRR 
mp\ S.W^(.»1<1 RH^I^ R^R RTC 3 ? I R>ft RTSR g^fiM $G''l < ?£f’J<S'lt ■'IRRT^ R^PtR ( e 0 GRR RjGR RR*t 
RTJRRT?? ^OlGR Wlt?R R>Gf1 I iRRvg 5 B^^B/f^G^t G^lG'lt Plf^R? RRRTtR R^fcR R| I RR33 TfRH RT?R 
^“sr ^gr rir 1 ^cpirvBr ^rgr rt^r ^^ic«ii r « iRii^ ^irgr «#ns Sts fRRiGj<p g^rigr 'rr?tr 
R'GR 1 i3T^ S.iyiR^iH RPtGR RTiPR RiRRjGtfIt fRRlw$ 1 RfG§', RGR RGR "^Rt RR I RIF S^RR'Bi^lR^ tih« RT$R 
ym?r^ rigr? 1 ^ rrsrr^r ^ftrIctr jflwire rjm '<3 *itfMtf^i, RRfter®i 3 
rtsr^i (Tr^g^r rIrj ^R 1 



•'&:&&M.'(±>:® 


fi?R RTC5R C4" y lii' r 1 '9 

risr RR^Ii/iR*. gr T5 rt^ c f rrrm iR^iGRR rkft rjIr^r RtGR 5 ^251^ R1RR r*rr rgr 1 
RT$R iRtJJ'R RfRRlfR£5lR RlRR : 

(-)w^ w^s<+) 

v, _r 


G 

O OG 


0* &* &* 



OOO 


G 

&* &♦&+ 



f&R (?.i>b-: 4)i'0<5 C^lt-'l r^^’A '’ifin^iR'^i 

^ s fl^ ^IfWlD I <<m^ T5 T5T<2^H S.Q j 1 < ?B*1 :, 1^ ^"t^t«f5l^ t>on1t?«1 I C.^MI<J 

3=51?^ ?t miih ^TT??^ ^ ^JT5^ ^ ^%f 

:? l ,T TRa^ ?ff® (T^R^ 1 ^r^rRW 91 r^fl wi^r ^R?. ^K<i^ RfR^RR I ^RRR lD\gl*B 

^fiSRRrtiR W RR(?ft R5T C®RRt ~<g$U5 RlfKR I 

1%^ °fRtf (RRR CRlRt, '^jl^Rh^lR, *flRR C^ft Ut^R!, ^ tIRl> rH RRt (TltVr, 
RRBj <PlWfl $«Jlf*TS R^O IWT 1R^«, 'lR<lA'0| Rft^t RR I RRR^t < ^|R f^2J (<?. i«b) 

^'i'HW- B 1<H Rl^^RRKRFR^^ I RQ<ll|i 'Q iRd^iW RR I 




'Mr 



ffeZTtf-.hi* : I 




b. c<[ ^TfT "siT^Trsr ^‘JFS *l<l i|!^>l^ ^ ^ ^ ? 

5.c«n<r^»i ^5TP!% ! *t. 'ol^s 

«t. <lMl?lft<l* ^«R 'OjHvblfl 'Q?im ^T 

fatbfl C^H (TTHTj ^1<!> fc|R>fD 9 W : *ll fc ]£ 

*. KF *r. CaS 

* 1 . MgO NaCl 

f*ra>3 cvil^wra <&jiGirw> vs $ 8 ^ ?rcs|?f : 



[^^rn*r a, B D sf6f*r® c^fwr wtora srlN* ^j 







vs. D ciHcyra c^PT c<i i'sr «i^iw? 

^.2 *. 3 

*1. 4 *. 6 

8 . B c« — 

i. ^ *T$r»T 

ii. A $c c i < nu # i WR w 

iii. D MlftW) ^ 

faCl><] 

iii *f. ii s iii 

*t. i « iii ?. i, ii « iii 





<tf»r 

osR 

A 

2 

15 

B 

3 

15 


[va^^rrc^T A « B er#^" c<wtii cvUph tf'ffas ^] 


*t. CaCl 7 <r>w w? w*fyr w 

*t. A ^Q?T C^Ml$'i5-4 <F^lb <0^1 <rt i 

BC1 5 dfai?r ^ir*ni?r «j4b^ ft*i y stew i 




fas-X 


fas- Y 


x w y c^twt c^)c a i< «r®N* ^1 

^C®!? 

Na ^Na‘ «iiiit*ra c*r*n w c^r? 

*1. v5‘v) v !c<P51 YX C<flctf C<PH <WC*1SJ ? ^iWlf I 

*$. X 'Q '&»& *^(.^<1 C^t 5 ! ’tfo <*! C*t9 Y '^R'Q >WC<lfe?l sfa*? ^CS 


^ i 



CSJHFliJ IHSW « 

tfl-HlfciPw Rfolil ■'’"'Vj ^JT3 ^ •'ifjjTCM 5jMl*Pt<? r < r <fU^ 

^ ,c fT 1 ^ ^Wf ^ MtsJ VflC*T ^MCfcWV^hj «&$<% $W*J $?T ^5T STTO^f^Pfpfa fsH!4 ^BT ^lwl^«i $U i 

^3i sipnuf^ f*w f^^ru f?Fra ^iK^r^n »shri ai>niPi<* fafs>wu <<$ v - « 

< W!^iJ «Fgl 3^n > ^ vVtKHS 3?»^Tt «fCRJ 4S5W 53 i *F[ f « «fllR v$*5 ^ 

f?i fl P BIS f (&ryt, alfa, «1R, "f®, 5TBr1« (SFffiftWe 'SM «W1 7W 513 WT i SPTtlI»f«^fW ^ 

MsWH « 'WIH M'-IHT^ CRT ^ ^5T ?^RJsJ *&Hi <a$ 5WBtg NH 6.02 x 10 23 i S&lftSR 
foresee ^ncWQQR ! Amedeo Avogadro) ^ 'SjrcKFfo&i fwj 4 ^jpjk^ccV 

W* i 6.02 x io 23 vv-i. mswh <i wi maw??! Mvirc^jj w <3^ i sptotch <si*| 

* 9 f?rsr*X. PtfiWW, t’sufa faro f^pr Stoichiometry ■ g if?!ft>’® i 



(*) w f^7ir< <?*?•) mijw . 

(*) wiam v toot «it?w i 

(\*>) uro 'vh «• <;<r*J C 3 te*t 'M$: '•> c^itw "i^toi fafu <wc® «!tW4 1 

(*•. *rt<wi 7 *< 7 f't “$ r £ $' < VT ‘^iC4 1 t ts Pffi *n«j^ i 

($ .) . ~ I Kt?FZ’ ^ <tf<J 5 ffl ^ 3 ? flWHlf-^ P’WITS OQ^R 

^«jc* ‘"rare i 

(&' >1 £}!<*$£• f3 Ijrt^f *SW«f 3 ’SWIO'KJ VfV^l.n TTJJWT^ 

^s5C'*- '®n?T«3 1 

(i) c?p^ *r^3T -6 ^f?r*iw Pffr ^<c*-' *ff?ra i 
(v. ; ^jwriiPj^ < ^jsjf°f ^jic^ tffsj ^ i 





'Jj.b (Mole) 

cstm ^ i '6Ti<qR^H <rr r?tt girRPNf ^ sih ^<i>iiijw 

<RR *R ^t?TT cult'll fiMUlRto v lRsiMt 4 > ^J^TRRT 3 R I <RR ^C*lf <lMWlfa<> Riftf ’iR^TR^T 

I c<l*H, B*! R <MI 9 t s HlW <SHi ^iRl 'Q \bfcH <qj<R|<i <j*f| ^ ?IT 3 Tt?jf'R s 9 l t 7lo4R' ^tT 

st c HM CWI'I 44^ <J5<Rl<! 4*11 ^ I <4^ (RR RRl <1«1 W> 6.02 x 10 2:> Rpra 

'SpjGP ^ftl?TT I l^r R RR?! v 3 R W*T *t*Rl?J R*RR IVlM Wf ’’T^J ^TQ < 3 ^ (RRt^ ^t*PT1?T 'R t OGI 
R^ih wr ^i ^<3 rj i fTPTRjRrc* v i i iic 4 <i ^ 9 iR*ii i, u.<p ^?t Rc^ic^ ’ilfNM <ri 1 c^it^Ki ^io<f ^?i?r 
w siR'srsRi ~^?r 7 p»R$ 1 ‘‘TRTfo 9 tt?Ri c rfw (‘'t^ri^ c^to) ^mR-* 

WW (*$T CTOl) StR <£)^» 2 F^t*r M®l <R *tf*Rt c t “Wirt RR ^ *Rtc 4 ?I <RR I 

Cat'll ^RRRr 5 9 Rft 4 ?I <R 'o|JI 0 »IC*l 6 !al ^MRs ( 6.02 X lo 23 ) R% 9 f?RT < ^Rt ^RR «RR 5 
■■iiicfa gir <jc*i 1 R^ifD ^ cr ^ 4 «i <rpp ^mri ^ < 4 k. 5 tq 'Aic^fi ^iwi 
’i c Hi?r c<jm<j*i ^rsrir rrtr^r ^1 

*i 4 t*w ^wiimR<t>^<t 12 1 cm 6.02 x 10 23 ft R?RT 6 tRov > m ^ 12 sir 1 *n% 

1 8 l <RR 6.02 x 10 23 ff>st e t < *rc^ rr^ issjri 

T 3^ 9 F5TCR 

1 cm ^girerf 9 f?RT c ^ = 1.008 SIR = 6.02 X 10 23 ft *l?rsn*u 
1 <rr 'stfsiWH wi= 16 sir = 6.02 x io 23 ft*Rrai*u 
1 <RRst% 5 R^ = 32 SIR = 6.02 X lo 23 ^^ 1 
1 <RR ^r-T 5 it-ttifll^b = 44 s}R = 6.02 X lo 23 ft ^ l 

CSJM «il*ivs«i 

^ <RR 9 tf?RT t l ^R\s*ic<P <RR 1 ?I RT?T^T I WI ^ ’Ui^R CWMW ^I?T 5 ^ 

R%^ "JR I ^ 5 ^»T 'Q vs?!®’! 9 RTC*^ C&US RB^ ^ R%j[ ^ I RPS ^RT*! R<T^1?I 

’tn%l 9 fR?R ^ (RR?T?I ’'SffyviiH 7 RH ^?1 1 9 tn% 9 RTC < R WPS WilWM ^ 9 RT I 

'oM^MlI ' 5 T 5 RT 5 FI RBT^I <J«T0RR ^1 R 5 R 1 ,JR *tl?J | FM TOW *tJOST 

'*Oyv*H 5R R?I I ^HRiaiT 'Q R 9 ! ’U1%J 9 RT 7 # ^R i|IW '#^#5 ^ I ^ 

’rtc# ^i<j^»i wt?t 7R?r R9f <3 wRiifT wi i caR?rr ^^nai srh 
^rhit « «ut% ^irc^ cwir Rr^ i ?n 7 imR^ RRri?t ctoi 25 °C 'smrai ^ l 
R^ 5 %I Ff’RR 5 spit 5 ! WRtm « FPf ^ I ^tTRR<I t 5 R^T <R?R?I ^RT, ()°C « R^R-%1 

2RN RW I SRH^R^I?! (R C^IWI ’Ht%I (RKTR « 1 UI' 4 *I 22.4 l^felfl I 

1 (RR RT 44 SIR RI^R 2 RT C I 22.4 I -a<p^^lC 4 1 GIR RT 32 SIR 

R%^R?T RR^I 2 RH 22.4 i®T 5 l?I ^ 1 <RR R 2 SIR ^CWWt*W ^IJI^*TQ SRf 5 ! 

22.4 I 




4'TO r <445 

'®Fj ( j?J ^?)7f f^ft^ TO 1 

CaC0 3 , NaCl,II 2 S0 4 


4TT W: 44* 5lt5| f*T*prf^5 ?1jT% 
'iTOfc «pja 7 f v ^jt « ?t'*rR «j^ in 
%rl4 to i II 2 , 0 2 , C0 2 « 1^0 

^‘FFTW: f^lTO dfoH? 

w 

'Ff'^T: ^tf'SjPTln 44* SlCT 

TO f^Tt4 TO | 


c^rfj TOrPtn 4TO fron TO 1 

I^O, NaOH, HC1 

1 

C, KOH, CH 4 , 0 2 


fc.V3 OtW\ ^ ^7^5 

STPtfTO C^TlC^I^ Mf*W ^i^lT^P *1?!^ '5T 9 I?T OflC'W <P'i>fi? ?TW ^SF ^1 Wt ?5ft»Tf 

^Tt?I I CT4»i , C0 2 ^ 'G 'Sflfat'eH C^lcro ^T5P3 i Of *tf&® I <44# ■‘I^STt 5 ^ '®lf«l09rW^ 
^rfc^ C0 2 ^ *tfW ^n i c^ltro %^, 44* cr^rM 4*t^4 TOrl^ ^ c^M «rf$re8H 
TOlf^ ^ cQ45 c*lp] C0 2 ’t^T TO4 I C^sIC^Tt ^ CWlC*14 <54 C*^ fapTfa 

4*^4 'srFff?R5 3Tv(;<p^ f^pfn 454 T to i 


TO (M\ &ftl , 3 5Jt5T 4*t^»T 8 £H*T ^felCSsrWfl ^E5T 4*l44 ? 1^»T 4*£4 I *lf$F2> 

'5Tl s t1^R5 7R&5 fsffa TO Tin ('STt'tf^P ^FvCTO « ^ ®T 3fs^TO '5#^ U®T) I 


f<rocns TO 

<pl^ 

'®rfwcsf^r 

^rHfw 5f TO^ 5 '®' 

C4lc«i4 to 

3 to 

8 to 

co 2 

c^f^rort - TOrt^sf to/ to 

to 

3/12 = 0.25 

8/16 = 0.50 

C4tw^tw «pgjn\5 (*£f ’WW 

1 

2 


W 'b. i : CiflCPlfl “4f44Ft CVTC^ '5fl v tf44 s 4vtTO> f^Ffa 











^8 


aal?H 


c^ic^ ataar <ua$.ia aw ah lij m<p asW© caw wear c*ilc®ia ftW? aiaaicaa - atca ^sraa a*t 
afaaH ©T f^Ffn Wf ala I 3 l$«jJC 0 H WlalttfSa (HCl(g)) W cam aaaig, W 

cam wlia*i aaaFj.a aw i 1 .008 aT 1 am ^Rc'^lc^'i 35.5 am wllfl'i aaaiga aw 
^sr i caacat wf& ‘^rtcar 1 am ^fcc^iceM « 85 am w#a ^aw 5 f#ra ^p afawca l am 
aaat 5 ! acaN> 35.5 am wifacaa aw ^w i ^©Iw wifim atc 3 r cawaicai 


fc .8 OTTO 

ga 'g gtw falst© aw gaa © wf i gaa a§[ © asata aaa gw f^caca iar»^ ©aa agi*3f (aifg, 
wmwfaa, ^iavss) <ua$ta wf ata i <£$ ^rajicij giw f^caca ■*j^ aifg <ua$ta aw gag a^ © wf t*Wa i 
<g$ gaw w%a gag (Aqueous solution) aw i giawa awr ca agi^ g^© aw gag a^ © wr 
aa ©lea 1 ga aw i at© ^<p<p wra©*r gasg lafe^ gfamH ga gft^© gww gaega agaistr fal©^ ^a i 
gawa gamurf wtc*ia faf©^ fitf© aeaw i caHiQH? gaega aaatut wwa fH© i 


aw: csac'if ia^fi> aw 5 am « 

10 am c^Fifag amt ^eafi ^a^p gfacaW 
atesr HCI ^a^ aw alcsr caag batata 
gfamteg maf*m? giaw i 


W: aifaa ^ « 

^tfewwa afamn amtaam 3 am « 24 
am i aifga wHfw aw© fg# a$a i 



w cmmia gaega ww, >w fm&ta gacg at w w.fm.® gaca cam afamia ga g%^© aw i cafm 
carnia ( 0.5 cmmia) gaega al© tmSiea 0.5 cam afaata ga g%^© aw i w faSta gaca 2 cam afaaa 
ga g%© aiaw 2 carnia ga^ aca i gacaa ^rta©g ©maiin^ ^aa fg©a^m, gac*ta carnitaf^w 
a?.'esliii© wt ^a: 








1h1^3> wmm 3% ^r5T?r (j<Ot 03 £13 CWl^lfRfi? 30! I 5£4 M 3t3t S4l - 1 53t 53 I 

f^N& VH0WJM 033 153 W0T 3^5 313*101 '*1 0033 3*31 53 I 

3301 0tOI3 3*tH>3l3I 3t «i»i) Cult'll 3131 (5131 l^GW, 53* IqGlfl , 2.5 10513 3lPw 01150) 01*3 I (71 

5I*J5(.-1<1 033 3? 5 3*315 5E3 <71 5I*I5(.'W 3131 0T<9 I 3% 10&IW 53* (TIT 7 ! R3lC<J %ll35 5I35CH 
MI3<? *1331513 '6<*i5 0C33 313313 310-5<K<P R01<1 3*3 I l$0l3^5 kjC<!3 3l^0t3£3* f3%3 015TOTT OIOT 
^OC^W 3T3JC3 l*l^llfl v o V I|C5 0K3 I 3*1(0 (.33 30 C0Ot 313*1 Q3C3 1 3lf55 3ll*i 31 f^J 1 ^ 3lf0 I3C3 f0^ll35 
31G3 5HI53 30 f3*f. 313313 3lf0 1*0 3flf3*OI 03 3? 5 3*3 I 55833 3lf0 1 30 03013 «iiii'Oi 
f0^ll35 313 3<fe ^ 3*3171 P(Pf<> 33313113 "033 3? 5 5.C3 I 0710, 5T31 RTbt^T 0. 1 (717113 030W13 
Na 7 C0 3 033 3g 5 3*313 W0T 5131 fq^FI 5135C03 3113! 0.1 X 0.5 (7171 31 (0.1 X 0.5 X 106) 371 
Na 7 C0 3 f3%3 015OT OO 5T31 FlG (<1 3TC3I 033 3^ 5 3*30 5131 1*^13 0.1 (717113 Na 7 C0 3 033 

3? 5 $.C3 I 
%13 : 

1 101>13 5135013 1 (7I7H3 03013 ^101 03 3011^0 1 (7171 

0.5 t^T3 5135001 0. 1 (7I7IT3 03133 W0T 03 3OTIW0 0.1x0. 5 (7171 

1 <7171 = 106 371 Na 7 C0 3 

0. 1x0.5 0171= 0.1x0.5x106 371 Na 7 C0 3 =5.3 37iNa 2 C0 3 
3*1®T : 2 fat>f3 0. 1 (717H3 3T 0.1 (M) (01&37I ^CiSslObM 3»|4 chG ; NaHCO-, -53 033 31? 5 3*3 I 
'b.Q c^ilc^ *t^m 

5<p 1D C3M 53*ll33* c3l®1 3131 3$5 I 01)013 OTTI? 5 (.3 3 007 01*103 0f)03 *153*31 '33(.<P 513 0?.^l5 

<JC*1 1 c3lC3 Of)00*fC53 05<p3l ^<^3 53*35 ( 1 00) 5C3 I C^lc’t C3*t03 (73)013 313 3 3*303 

3*303 53*1l> 5?03 *153*3T f04?l 3*31 53 I (7710, 3*313 07100? 

CuS 0 4 .5H 7 0) -53 C3*010 31% *353*31 0*!<lj5 %3 3*31 53 I 1*%G df)01 03013 “353*31 

50 | 31%3* 130J3 C3 0003 315 OTO0? C0S3T <313*- 01 (3*0 51C5 51^O§TCW0 5 5%C^OI3 *153*31 
7R^ 5%^ 3C3 1 OHOU! 31 C3*t03 5*03 *153*31 %C33 W01 C3)C33 5MR4 0^3*5 l30f 

5lC3l^4 513133* 53 %?J 3*305 5C3 I 55833 *^33*5101 3053*11? 0f)013 53 43^ 303^01 10%^ 5*03 
53 f^f?! 3*01 OftOt OT)OI3 *153*31 53 l0*f?J 3*31^3 I 

^C5TC^0 C5*131^5 (HC1) 31TOT Al$C&IW*H <3 (^#013 *153*310^1% %3: 

(H= 1,0 = 35.5) 

"51^51^0 C3*1?11^03 513133* 00*5: HC1 -53 5TC3l^»3* 5H133 1 53 = (1 + 35.5) = 36.5 I 
OflOt ^CWWt*W 5TC3l^P3* 313013133* 53 = 1 53?. C^ll3C»1<1 
5TC3l^F3* 313013133*53 — 35.5 I 
^ltcOT03 0^5 = 1x100/36.5% = 2.74% 

CjP^W 3 0*3j % ° 35.5x100/36.5% = 97.26% 


OP010 3lf0: (3*010 3lf0 C3®110 
3^013 W0T 531351 s ! 13*^, 0l)013 

00*03 W01 53Q5l4 03 I 











TO1?r CuS0 4 .5IL>0) -TO TOBT, , i *ifaiC | 6H, ^CgTE^T 'Q CTOIPT 

(Cu = 63.5, S = 32, 0 = 16, II = 1) 
tots >ti*k*K 0 Tf ^w>d «iMf«« * CuS 0 4 .5H 2 0 
TOTO:*t1^*mfaPTO- (63.5 + 32 + 16 X 9 + 1x10) - 249.5 I 

CTte*t toto, >fM*p1si , sjtstcspt, « C^rm *nfro ^■#^5 w 63.5, 32. 144, 

10, 90 I 

TOTsra - 63.5x100/249.5% = 25.45% 
qWHftM ?R# - 32x 1 00/249.5% - 1 2.83% 

= 144x100/249.5% = 57.72% 

*tarwwa - 1 0xl 00249.5% - 4.00% 

crorr - 9 0x100 _ 3 6 0 7 o/ o 

249.5 

ffat to : HC1 -to ct f5 totot Trcgffc i 00 CuS0 4 .5H 7 0 

TO c*il'G •I'ATOI 100 c^c^ftcro? 


tost: c^rtc 5 ! c^ptsj?^ 

*Tiwf 1^4?J TO i 

H z O. H 2 S0 4 . Na 2 CO,, NaOH, 


<PiW: OTFl (TTRlSfKTO 

*fs5TOT f^fa TO I 

I1 2 S0 4 . Na 2 C0 3 , NaOH, NaNO- 


(71 TOT faHWM ^^5 SfTOf TOSJ I CWf, 

i iljq«n» , $i\S53 i.H?0?) $ 'oifsc'w;'^ 7R?TO 2 s 2 lsl TO 

HO ! 

C<PlCil GflCTO TO A TO* TOfa^'SlT'lfaPTO M ^71, 

c%ro = n x A x 1 00/M %, n = c%ro '*tmR<t> ^<p>$-4 c%to totoijt ^r^it i 
to*St? w*rc M to* 100/M -to ^^tr? *im ^ic*^ i ^sto drfcro *n5ror 

3R<jh£»C<P fv^- cifictfM ’SfTtTORS 9f^-sjT«if^s ^ WT TOT TOt®T *1^3 TO^gT ^IWT TO 100/M 
^pTO* ^R^fTT TOSTT TO I ^ e p5 "I'oTOl fw fw ^tWfa*<P TOTOfTO TO TOT 

TOt TO?T 2TK3 TOT^PCTO *T*i v ll'S> ^/T f*T4?T TOT I MGS.'g , '*TMf<T< i ^RCTO* (H ? 0) TO* 
'5n c tf%^ 57 RCTOTO TO 5 T^f*lTO5'?RC^s® {(H ? 0) n } C^TC^ 5 20^ C^C'Tfl V 1<1 i|l fc gl •lo<p<j| ^R^R) TO, ^1$. 
^ 9 to?t sti^ro to ^trs coup ^r cto ^«]p5 faiiiih TO^n'pnpro wt to i 







*l$MeM } H 

^falC«H; O 

PftPB ^*T *RW® 

ciilc^w *t®wt ^R<iR) 

1 



9 


C%«Tsl 4 1®<W1 

'sriPffV^ ■ ! H<i ®?r 

V 4 

9 t - 

h 2 o 

pjtpi H <3 O 

7R3fIt?I 

% 5€§lii^7R^ ! 5r^rfP5^ 

ERT TR^TT 5n<TT ®W 



R<P 'Jj.^ : ^R'jf'S ^ C °T 7 RC < P'® f^fiT 


C<T»iC"il pftPt 93%^ RlRC^lWCIfl ^R^j® ■’riTftPfeT ^ *T ^RPF® f¥f?I: 


R<i*i 


C 

c<Tbto ^®t?rc^® 

c < m1(. c 1ji “l®<MI 

6 

931 


dftPTfT *!®<MI 


931 „ 

“9 

CH 

«l!t v lR*<i i 9 l(<Jiil c lR<P ®?T 

i * 

2 


CTtpt C « H 

ft 94 It* ^?m ^*i v nc^<i 


^R«ni?r 'sr^fT® 

6*1} ftlfll ®T 5 t <PW) 



^ i>.5 : *^'5<HJI ?R l jj\S </*U<P R £ °T 7RC«F® f^f?J 


vj}.^ G 5 ^ c-qlc^l^ '°ll w lfi < ? •’ix.c^vs f¥% 

CTlP1?J *iMR<P ®1?T ^ *T ^RC^5?f CQ C<W<^1 W I C<NCHI C^IWI <7Ttpf?I C^H ^ *T 

' 3 RC<I s ® ^ | '§ 9 lc^<I C%sm ^®T ^RC^ CH ®1?T (CH) n I (Rlc’W 

®?T W^T «TRI^T n ^TGT?T dftPfa «iMR<p ®<T 8 

^PT mU* ^RC^® f^fa: 

C^Ptfl ^ e *T ^Rpjs® = CH 
(7TtPt?T 'SII-tR*^ Ws = (CH) n 

<3ftal?t ^mR<p ®<t = (<pRc*« ^ x 1+ RlR«alcwt*w ®?T xlx n 

ii+y xn 

= 3 n 

TO£R, 3 n "S 
n "6 

>j®«i r c%%i «n e tfw >kt<r*.t = (C1I) 6 

« .H. 





irm 


°iV 

'k.b* dkiUiPto f^fert $ >i5l<i i « c f 

<TFfT?rf^ RR«jlc<p T’R Wlfl W*TC 3PTBTRR 5 7 T§t^?T s t <lj<i^W <M1 I >1 Sfl<Pfl c t 3£®TT, 

srSRs, 'Q wr ?tptt?iRr 5 zt^n^p sjwt i <ii>ii?jR<p >i5)<w : t cwi?t R& ^ii-qpi— 
i RRmi <?r >i<p«i hc?i '*J?^ WT ^ RRhj<p ( Reactant ) ‘SW?. <7T >(<*1 ’Pitf 

^ wwaw (Product) wr i tTWiaPw R&tiwiw wrf ^ 

^h>1^c<p ‘iWm i^r W^fT^T^RH ( = ) 'alJlc.fll (— >) fi>^ (TiWt ^ I 

RR>*ii*i RR»*i<p ia^iR^^'i,' 9 npf <41^*1 'sic^c.^p c^rw (+) cwtw 1 

• 0 . ^rfTwora <n»>ii(."f?r Rfopj ciTicnfl 9 f?nn c R ^jtt ^ wR'floT?! c%«t?f 9 f?nn s gr ^sot ^tsih 
WT ^ I RR»a<P ^ C%l ^C*TQ ^5T '5f%j[ CTO 9 f<R? e I?I W £3 I <iM*iR<p 

RR«j| 'OCfifi 7 l'ST^ s t ^Tf$ «ii^<i e t W?T | 

8. RR^q* ^ ®ifi!t-i 2p?rsr <r*i*lR wt^?t i c%w w$fT 

(Solid) 3T7T (S), W®T (Liquid) "^T (1) ^ (Gaseous) '5J p T (g) WT Wl RRhi<p 
isr^^VTR Rc^ic<j (.‘Plcil <RTt%r w^T?i (Aqueous solution) ^i<pc^ (aq) WT w I 

<w4*i ^t <p^«iic<p ^r R>cs <mc«i (IV) ^t ^Rh ^?i i 

4 ; *JTc»T <w4*( ^ ^Riosh RR 1 *!^ <pRh dV) ^■'TM i RR*j<p <pR*i <p$h, ^Rxigm ’iil^R 
<pRh (IV) *ITT%?T I RR^W :5 T^t<T s <T c T : 

C(s) 4- 0 2 (g) ► C0 2 (g) 

<p(i«iPiid»i <pi4t'i5 *£«2,i<.<piR<p <yPic^<i ^t?T ^tto* RR»*jI w?i <pihPi<j|»i c^t^5<t 
s^t^, (IV > ^•tfii^'j} ^ttpt i RR»jjW ^rtR^q 

CaC0 3 (s) + 2HCl(aq> ► CaCl 2 (aq) + C0 2 (g) + H 2 0(1) 

'Jj.Sfe ' 3 TfN?PI c t?T 

<ihI<jR<p RR><jI'<p <rPrt?iR^ ^TfRsjrm >ii^rw} gwf ^?n ^?r i <ikii<jR<p RRhji*i RR^<j<p « 

^5ui?i >k<i^ e r^g c^t k®t i ^ RR^ki RR>?j<p ,) vwjfa Rfe^ c^lc*w 9 Rrsit e |?t ^mit ^ 

■‘HiTcfa ^3^ dftw 9 t?RT c gr ^5T *f?P»t?J ^TSIH < ?fT^ 5 1 Rfopj CiTlC^W ' p f?T5TT ,s j<T TRSfTT W( WT?T WV 

RR>il<P ^ 1 9 ff^ l t<T >1104 ^fOin^T?! ^^3T (2, 3, 4 ^(lR) feJl-fll ^ C T 7 T W05 ^<1 | fil^iii(R<p 

>ift^<r c T04 s wn w^rr cw^i f%sr ^tt <4twtq Rs| c#*^t ^ w ^?r i 

i . RR**!*^ <3 ^! 1 v l!CH5l >R0^5 <l«^1<1 <Pc4 RR^illfl ' 7 T s TT^5?r c f (WT I 

$.. RR^jqi ±kl< pd'i) ^)^tRpp c-Tiw «n^r RR»^<p w<n 

^4<IT RR)fl ^4TT '4 5 CfT >nF5T WT I 

o. ^58*t<r c-m1Ri<p R&<i<p ^'s 9 nw %i iihjji 7 R - *trr ^t^ih wt i 







8. faQ*ii<i ?ItWf$ ^ TOfl Rc^c<i <imta I 

WtC'-f^RlUl *H$ ^fTOS TOt f^TI TO MJWtHf’f*ir*l c^l<il^ « TO I 

Mg(s) + HCl(aq) ► MgCl 2 (s) 4 H 2 (g) 

4$ ftURn »ro\©i «pfor c^ifan a^rsn^TOTf w^i hci tot 2 ai?n ^«h wt i 

i RQmw ^ihvoi^ *i3Wr1^®r: 

Mg(*) 4 2HCl<aq) ► MgCl 2 (s) + H 2 (g) 

^Jl«3plPl«l»l «l*l&i» ^RC.\&,l(.S»lfs<P tfiftc'M ^TTW R&fJl TOT '=H)lTplP<#Jl»l « *llft ■§ < s 9 f^ TOT I 


A1 2 0 3 («) 4 HCl(acL) ► A1C1 3 (S) + H 2 (XI) 

‘=i?rsiT 6 ^ TRUITT <p?n?T 'srt aici 3 -<9?r tot 2 uran, c^iro 9 f<r^^rn 
WI?I WV f#?RS HCI -43 TO 6WT«W sfofclCGR « 'sfawtHfl WJ; TOJT W? '^3 W 
^ < s 9 TM H,0 4?f TOf 3 m\ ^ C T»T WT ~Z3 I ftQ^j|<i 'W5T^5 >fift<T*! c T f^^f: 

A1 2 0 3 (s) + 6HCl(aq) ► 2A1C1 3 (s) + 3H 2 0(i) 

•JJtsitHplilH Ht$Ujbd<P^W3 *WW ^livls , ^ST^TC^f 'Q ’tTFT I 

Mg(N0 3 ) 2 (s> A » MgO(s) 4 N0 2 (g) 4 0 2 (g) 

W&m '^#^c c r '^i^cStobr toit wi?t ^rr NO-, -4<r "TO 2 sitwH 

Wt 6 ! ^R^fTf J i»ii'i 4*iM W^TT 0 7 -v9?T ‘^TTtfi—L WT ^ C R <*11 ^?T I RR^I?) >IWv6|^s 


Mg(N0 3 ) 2 ( s > - ► MgpC*) 4- 2N0 2 (g> 4 -^- 0 2 (g> 


TMftfT ^KXj.(>jn ) M & 

, . 2MaCKs> 4 

^ 2 x 

4N0 2 (8) 4 0 2 (g> 



>i^l<w 6 t5WT ’ptst a*r i 




Ag( s ) 4 N0 2 (g> 

4 0 2 (g) 

Na 2 C0 3 (s) + HCKaq) 

-*► NaCl(aq) 4 

H 2 0(li 4 C0 2 (gi 


'b.^o C^TFT 'Q flWilPh* >l5)<P*rT 

ftPf<6 itfam <94»fi> <p ^et fafi»ac.q*i faP?<? a1a^rc ! t?i l^t^n <pc<j i ^i<p^'oit<i mPk? 
9 f^n c t RQ*«4> c^a* IhW #ih ^w=f amt w i <mi*k.i<i a arm faUNtEp® fata^ra* ^a* v^atro 
ata^icaa a*n ^tta 5 Stoichiometry i >i5)4*i e t c 5 ^ 5 PiQma* 

« TOJT, (^TOTT^TOflf^na <p?nai?i i 



2Mg(s) + 


2MgO(s> 


2 1 2 

2x 6.02 x 10 23 lx6.02x 10 23 2X6.02X10 23 

2 c^jfi = 2 x24 SIR 1 CSIP*T = 1 x32 m 2rr=2x40s!r 

i cmic^ki fcro <n?i , 2 cw iiJMwftsiR <4^ oim f^f^RT <rc.?i 2 

*wfi> RQ^c<m 'e* c«^ srcflstsffflft fafo*ic<M w fafa: (5 sir »hMc'ipi*ji»i ^ sir 
'qfowc'w ^rw ?) 

^ 9 fc?i?r ^i^iim, 

48 sir ■*nMc'iPi^li) ^<r 32 slR'®ifaio&rc*M 

5 SIR <T5 R®4II sir «iBiwch<i 

= 3.33 sir RPtf I 

<4^fr> fafewt?! w f^fri: (2 slR iisMcipi^iiii *n^ csft^ w sir 



48 SIR siiMMf»IHl*l *n^ iUPlrflilUl 80 SIR 

2 SIR WMHftdOl Cft/F WWciftilR ^?I 


= 3.33 sir 

<?fT^s <R, 2 SIR 'SIJMrfRIR ftQw wi<r M 2fC?n^% *tf?Rt c t ^RCH >1<]<l<]|i> 

<WW I 

^flj[ ^ <£^ti> f^faR^r tot fafa: (10 sir JUMCHf^woi ®^r*j <mw sir 

«iftwi W?) 

fafo*ll<l ^•i>llw, 

80 sir V|J|»fwf5i4ll»l ^V'T'f <MW 3(.flta*1 32 SIR 

10 SIR 5|jMwf3|*llS| '5|^|!^i» qfolOfiM ilHili SIR 


80 



\&k •*£ «, 4 sira >fi*i fo&w &?< «?*$ ?rraw% anwcwfrmni *sr^ ?ra«ai 5 

^sic* 5£5 i 

b Piftfik RQ»?j<» (Limiting Reactant) 

awtiifw* ftfon*- ftfaw ^ w. I^Rira ftfto ctt* *«*is «w >-aa fcsn/w Qfwr-w 

sow sf-pra* *w<dis ^ 7r K ^Tf ^ 1 nj&shi 2 ^r*r^inwwNinj *rt^ *ro i<^* «ri 1 
^ ^foi7?fw *rrm tpan^s i ii«wj^iw 4 v wv^ ^uMcwf>j)ju, <t^5 fatgRPsi wn 2 ^ sur* 
t ua w R tea ftCww 4 v nnr^ aitfcwfara >ho*i Sfiwsi «ra 4 ^ «ffaww «np» nz<m w\ 
l<£ftrr 2 ^ mtpt vit^w ' ii$ ^735 tu ^ 

WajRiST RfejC^W 55*fl CS KwPJj^ <^fr^ WT ® l C<? fafilfifc tVf# « <P ^C*' - i feteSi^ 

(swtsto , w :j t f$>tra «Kna cwp? fisptw awi sa i 


^oo 

§00 M 

°s° 


0 % 00 


6 6 °-o 

O 

OO = m 



- vjw: 4 f 5 mTsi ’’wwi Oo = ^nwfasrq ‘^«n^t 

(va^M wt' 4 >wv »iTj f*f*jf& f^wi 

fb'Jl M • W MftfSfrX W 

^TPTfst *lfa*Jl c t (Percentage of Yield) 

jjwujf'W fcifesw *R5 ca fastest ^.wsw ^sit 55 ^5T5t 100% «ns* ^ «<c>cs f^ptj 
awa^ ’iwrcfc^ 'Bin www ( Analar ^ra^nr <&& vwrf ^71 1 wwww ?ra 99% 

5a. 5 Ftc*r <'<4te ^*r ss 1 ^r^fa ^rta ^ % 

« ’Waa £ra fag* <rc* 100% wt soars S^rcw •ffiraw faftfiX 

t<Sw^ w* fs>fi<^'® *rfsraw ^ ss 1 ^ •"few ^rw *nein ara ^1 »r^sr 

towi ^ sa 1 

- StfsparasM ^OT^^rxioo 

*rrsw«r — — 

Wl^5 ( iST 7 ^® Swf^B M^raM 

fivtrsa«t i 2 sir*? vpmc^iv *jn$ «i<w *rfiww vfooBBft* ^f<«n <x# 3.25 •uwc'¥%r4 

^‘2?T5j 5TT I fcsfliPW <ff feT«T tS’TW ^0 

f<f4»aw ^tcwl^rw (MgO) £^3 sa 3.25 siw 1 >&'**« MgO soma <w 
3.33m(K>^<Wf)i 

^rtc^?! »r®^ "faflef = — ±— x 100% - 97.6% 

3,33 









: 80 srm CaC0 3 & 39 HIV CaO ^ am i <#sn f^ra am 


4 >.^v 5 v 5 ^« C^P\ 4 'tt%T ** 19 >|H ^t M l^<Mt 

tow% ^P5, tofrwT* i. TOf, f^aifiw aif&, fliawfo, 7$n*?, ^f>w, irw, 

« al^sJ/ Ma&* *tfT»1 1 

(5-fwGJ»ftfU CuS 0 4 .5H,0), a^ra xi*iw£ * ^fn? Mif^s *tf^?i ^ifi)^.# 
>vH»^w (HMHI 4 ) i MiftfaSfVi (Anhydrous) ^*1t3 WiS5 (C11SO4) ^ 

ttwi 1 a£*a a"tfa wicti?w &&& ^aw^nf*» 5T wr >rr^r ac=fa Tf^pr: 5T i 

«n C^STiJ « *1« «^lfl *l*TWa*d W3) Mfrfin *« $«tCH 5IS5TCW1 Mlfaa *s* Mil T$&8 0W1 
MrPw *«m*si mTj^jm fofo «?5ji $u 1 

CuS 0 4 .5H 2 0 ► CuSO., 

^ VW a*f 

1 cm - 249.5 Jim 1 cvto = 159.5 <Hft 

] CTnr (249.5 fW) *nf^? 
arete a*ira mwrre? ^e« 90 sro 

*nfa 'sjvprtfjT.*) *.cw 1 59.5 >fl»i v flfwfaffa 51W 

<*fcw»j *flat; T*ft$s ^►jafRa* 5 

7 arc CuSO 4 .5H 2 0 e* arffrs 
ctw faai fWt ?Stea aw vsm 
ate I a^la *H*k?f 5 *roi ai 4t«U *rfa \5Tvf 
1 ap^na vH ^s^gra ^ *5r* 

w«ur ^**5 1 'sriv'^ra wretffra <ri!J^ 

obwwSa *ttea area vs fate a*a 

*» q<S Mil «fl <PfJ^ W vfij 

l*wra vfifw whm area a»na 3fl*wt? <c»i 

9fta<fr ^iji 










f^R: ^53 = a SIR 

CuS 0 4 .5H ? 0 ^ C’lll'^H 'ffw-R ^?r * b sir 
CuS 0 4 .5H 2 0 v5?r = (b-a) sir 
wi cwtr *r CuS0 4 ^ oiic^h <s<t = c sir 
C uS0 4 -^R^ = (c-a) sir 

^RTf?F5 Rf^R ^3?T = (b-a) - (C-a) SIR 
= (b-c)siR 

(b-a) sir CuS0 4 .5H 2 0 RR ^ cm*\ = (b-c) m 

100 sir C uSO d .5H-,0 - — v 1 l<K - $JRI 

2 (b-a) 


^rm rrtfS 9 rR i 
^RT 4i4^lWd *R troi 
*1Wt*IW "51® 9 rf?R R 4R£4 I 


c^R?n ^fftRR ^'s 9 i^ ■ j nf*iRfR ^rr ^ihc^cG wrs 9 nfa <rr ^c?i v iRm^h ^ 

’IR^sFR W'T^RTT'^R I 




i. SRR'SR^R 2 SIR ’tTRTR 4*3? 
4*. 2.24 L R. 11.2 L 


*1. 22.4 L R. 44.8 L 









*. CaP0 4 n. CaflPO^ 

«. Ca 2 (P0 4 ) ? *. Ca.CPOJ, 
fossa ©#Vrwa wwiw •*! <® ft l^ea jto -. 

5 i-tt'J 5ltCSfG0R TOW 75 *Jfo CtflfsH MltWfl TOTJ 6t«Hl i 
•■!*. ■5TW ^5f£? 

?. l.27x 10 24 *t. 2.54 X 10 44 

«.6.02 x 10 25 3.6.36* 10 23 

6. tfwftKWfl f^VIU <fW- 

1 .44 csjm H 2 3. 1 .44 ctwCIj 
M. 2.89 ^ H> a. 2.89 cam CI 2 



<?. cai*n <^i , ,' f i j* 

*1. caiflr'tt * CJjr^J^i! C<^? ^P*ST 

M. $*»rHwa ty«lWW «AQ»I W W *W«1 RW <*t« focfa •*« I 

a. '3*5ViC9s fj*p sfSsr a jwjh sea f^r *jia ^ i 


?T3fl?R 


1 0 sjrsr CaC0 3 3? n ^?n?i 4.4 spr s 5 sfR fsrf^s 

w ^qr i l^fsRiT?! < =frG?n c^w ^rr i 

<pic<p <10*1? 

*f. < Pl4'1 C>lH*l <31 wit w i 

*t. ^S 011*1 <N^ <i<J-iiW <MI <f£T (TfsJTQ I 

y. S^hHcto fatswiij mtfrtv ■ j #5ih ^^bibt c<H^^^nr i 



7*5 -srsTOyRi 




^f^TM ismvi, *& wtt^, i 

c«wwf5 si^r»it*H<j* i tt^vt c^’chi c^iwi 1 ^51 

SWIlA^P ^yi^t « ^Rxw S^Tj StJIto 1 V 5T$ tfUiUifa'? '"lijw^V’W 3T*»r^ 'Witff/td 

tu{m? «w «<!<pt t vfli; «wtf» *« **<>« ^:s twfa wi#fc® 

•ffiJCTI 



^ T 3T<rmr ^ c*fw ^i^i- 

( i ) oste Mlff<vCr? w *rtnmfa<? f4feur*j r<<n <?fjcf. -nfs* 1 

(•4.) ' s rarcyfe f^Krt^T <F3i apnuf^ wzw 'itsr i 

(v») ?JPT*jf^ f^>ur«3 CtiPtf^WST dSW/^HWa-fl, 4s? W- ^fsK 

ftfitofaiwa ■?*$ i 

(8) dl^nifa* f^ratU $*tf*j «WH^| MfsVW •«— "ITC^WtQW «T1C*1ICT <lW3t Wj ^ir« l 

(£ ) ' v ^<J^*y *P7J£ ^TSFT-f^TjI 5 ! *!«f^ <WJC* r l^< I 

(^'' ^ Rf^lll ^TTCTT ^3',’i , '1W< i 

H) «ks < cs>o<] >Ti^« vfo«w fafo*Ffl$3 fStart <i «H83 ®*tm ffirfwt *35=5 Mf5j< (<mra M3 
fafaws ifsibM^i «rc»i?j <*w frira f^fwi «w mijjo i 
( b*) f^nrs sra ^rr « 3Rf*fa? ^nasi 5 **rrc i 

(«b) ^t $?s3*idWi ^ ■^•'W i 

(*o) frM fa* •<«?» «rr«r< <j$ <;*»:« * 0 WW 5 1 -Hw-f* 

( ii ,i 7TT5T7^T f<f£tj:s; 5TC5s! ffcjj'Sl <^3'T^ | 

(>^) 'arj-’Sffa 2f***R Wd>yi 'awsi7JP*J^ MUMIt 3j*f*fa -Q-ste 






*=1i<IC<3C-r qlR.J<P vsK, FT 9 ! 6 ^TT 9 li<j<ir&s ^1 1 <lkll4pl<P 9 Twtf dW 

^t di^RP C^llccw m *tf$F$ I I^J 1 ^ ^PTTC^f Gl)«l>i^ <9 ^Tj PlR<? k l'4<Ml I ^fGTT 

9 rf?fa'?>GRI Glh^«<l "1^4 <Wl Cf)W "“J^ v f*ilo4?l C'4)4 ^<ISJ t?T < #?T^ ^ I 

gtsft, <i<i<( > c < i i <jI^ ‘j'S* '^■q^ H c^rc^r ftt*! 9 ifq w*f 4M c*i <K,q v if?M 1 '® ^ 

•^I’MC^P 100°C 4Mi|kfll*l ^5<3 ^5?TC®T <eA<jM I ^P, WI ^Ttf^T ^ ^TTCTCTO <irii*jPi<p 

H 2 0 I *lW>J4>fD '§ 9 fFfTGT ^Ctfeldfe(H 9 *In 5<MI <3jfer{ | ^ ‘ 5 #^T^ 

C5te ’ifiN'^H ^GT I 

+ ^m + W 

H 2 0(s) — _ , , a * H^OO) . HnO(g) 

-m “ -m 

va^»ic< giut q rffc ?w ^®?i5 T t?i 9 f1?i <r r® ^ ^ '$m -ntew Itoi ^ 9 t*flGf 

^ 9 tl^ 1?te> i 

^fGTT 4^5fi> 9 PiT$f <i|^j<p 'EM 9 ^5RT 9 1WIC^<1 v ll<iq^C'W ^TSRI 9 PrlGf fw^IH 

CkTM^C 5?I “f4<WI 9 lQ<^C'W WJGT Tjtefljf I 9 WT i *ff(> ^ 9 FTC ! fa C^T ^BTT 

vj <q i c-qilCit cwlc'Tfl Rt<ll , etC*W "^n^JTGT '*M < 3! C<PlC11 GIFT 7 RMl'&fC'W ’STWTGT *1$i\5 ^C’4 9 1lw I 

05fo SR^T 9 ^- 9 f p fTtf GfGP 1%*} ^T 9 ^- 9 F!TC s fa ^G5 ^flGT I 7 ^ V T GfiGI ^IT^tH GTfa f5jf 

^9?n?r g'iVi^m^ *r®wT i gtsh, giigm 2f*n»r ^c^iq^c-ra f^t i 

Gim ^Miw W f^f ^ ^ C^te *\Mc-n '5IRJGT *tGT ^f^T C«fGF f^5 ^ 

vfl^ ^PST ‘l*i<iki ^T^T?I 9 lf?f c f5 ^?J I GITGRT f^ ^R*t ^%^GRT ^fTGf RQ 1 ^! TO 

'3j$3W$5 « tfifSjlfJdlM TO I GTR ^niWIfl ^ <ll>il^f^<P PlQ^J! 

^5<T >? fe^ ^n?\5 I C^lilC^ ^MGT ^W^GRT, <Pl^*i ’S ^ 

< Pl4"*i '*I^«|9|I^\!> "S er^liJqlM ^C?I I GIt*T ^MIGT GIC5>J *1 v $*i 9 l k ilC'^q "5?! ' i 4T^ ^ ^l<i«q\^»i 
dl^lD W5lf*W v l9 < J^*i ^T ?Tt 7 TRlf^ s i<Qhji I fihl«Pl<P 9 lf<I<i^c*i ^Vjfe 9 lfii|l v if > i»i<.^ OTOS 

’115^4 ^ I 9 f?T5It lc IpT3JG<I *WT<r?t ^*R 'STvgl <3 ^PT 'Ol v Hl^fi v ll<i^»i ^TT I 

c^, - (x+D o 2 — - — ► xco 2 +|h 2 o +*r% 

aifRxP ’tM "3T f^GTTOS ^MGT TOT Wt^spjn^ 'Q ^JJ<ilM ^s 9 !^ TOT I 

dl^lC'i *J[ t ^?n 3 H?lf'R r ^sjl^vs ^ | 

CH 4 (g) +■ 2 0 2 (8) ► C0 2 (fi) + 2H 2 OU) 

5 >»iMM?I (<P5I c iPi^i*i < T 1 I^C , i^; CaCO^) dj^CSfT TfTGf ^IFlf^RTt^r c^WI^ (CaCl 2 ), ^ 1^*1 

« 9 nf^^ 9 T^TO i 

CaC0 3 (s) + 2HCI(aq) ► CaCl 2 ( a q) + C0 2 (g) + H 2 O(0 

^r : ^TO?l 2|f^iJ I^C*1ICv* fofojj *P5^s?n ^<^53 ^fCMlC^ WW ^9 I 







\r\r 


CSta '’ilifafa)'® V 1 * 1 ^C < P '^ 1 ?J fafaca C'T'QUT <TT?T fa>S <lRlilfa<P Mfao^Cl v lfa<]|'&© 

•^ita 5 ! sr^'Ri fata <RQ?n <ns ^T i 

<TT cstfafosT 5 ! 

<rpTRifa^ fafa?rci ct ta , ®n?re to ^top fafay<p ^ <?\ wtf ^ to i 

fafa>y<p 'Q csta 'Q fiMiyPi^p *r*f fa;} ‘SR I ^Q»Hfa '$TW?r cota TQ v llw I fafej^ 

■’Fffa ^ RT3#5 ^C?l fafepycro ^TfW $c c i < riij»i ^ ^cy yRtyf*i<p fafaRt R*®^ I 

?rRi?ita fata r 8 ®^ ^yytfi ^Piy fafaiR 5 ^Fffa 9 ffa c iP> v Rfa' fafaRc^p 

\m fa® ^C® 9 TTR I v hlO<f faiT^H 9 |y>ll'l^RC^y ^R ^5fgT 4R?. *FJR T*R ’lic-tfi '*11*1 5 W 

TTRUlfaR 5 fafaRT R 8 ®!^ "5?J I RRRfw TOR J£«TvS 2|<%J *ffa I ■TOR , ®T$T iR^. r f'$ r 1 TOR ’t^C'i *ffa?T 

■’ifa^'T Rf Wt faCRC^ ^*|5£® ! '£>1$, sillily fa<p fa&yly '■’ifa^fa i elicit fafayty ^®Pt 

^ crstcrtt fatas wr c*nfa® i TOmfap fakw fa^faifa® faros Sss fat% to 

OtffafasW TO SR I 


i. fatasta<afifcfa ) 

faUPSR ^TOS SfaR^R (HatCheffitfa ) 

\5. ^W^NaH ^ MlSd ihfe ) 

i. fatasfafa (Direction oi Reaction): fafa»sw f^c<M ^is fa>fa <pcy dRiyfay* fatspyicy 1 ^ 

^IW ^5W TO <ns- 


s*. fata (fefcRco ): ^ss^l fafantfT i, ]^fafa s ?R s iwttf si ssi’fcnps 

•rotf sfa«p® ^ i fafayiy ^.tor tot <r cskri 3 ><srtiw fafa?n c^jtr 5 

'SR^W^ <W 1 I ^fpfa^T^R fafaRT ^PGI fafayC ^ 1 ^ffa'f® " 5 J® ’TIR * 7 ! I fafamw c^Wl fafaSR* 

<3 'STTI^rr «£l^j^t \§fa (— > ) < 15 ^ 1 ?! TOI fafaRBl 7 fafa?f ! t PR WT ^ I 

5 >»ii v RR (<pihPifjUi <p|^c'i*i>; CaC0 3 ) v5 n>\»ic‘ 9 t <pfjc®i g'lMMfT facylfa 1 ® (^iNPjyiw 
^# 5 ; CaO) « ^rfa to i c*trt toi ^tfafa?n i 


CaCOj; $ 


A 

► CaOJ 


+ CO.igif 


(C*(M 9 ftCU) 


fataiy *w 4 <PihPi«i*i 'Q ^trrtar i (RMi s tou ^ fafa?n wt 

’bl^k fa^Mlifl (TOs^'Wlfa® ^ I TOT ^ihPi<jR 'SW|l^ , «b (TaO) ^3 ta 5 ? 

fata TO TOlfa?TR <T>faCHl? (CaCOj) TO^> TO *Tt; fa 9 #® fatal 

"to i 


*f. (Reversible Reaction): te*?n?r faGwii w §<MtOT 

4 ^ 3 nw \<fau\ ^?j «p?n?j fafo*j<.<p -^itec 0 i a^tro 

fa&al w*iH 3ic4> i a<r>fi> i<iQ>?jl 4H.S 3 > < M!oi 9 ft^ c fc i at<p ^p^prsjft 

< 1 ^ i M^ly Rta 4^4 Ri^Mcb 9 # e t® ^?r i aw i^ff^s^t f^%?n <£=1 1 

l4^w c^ia ■spr tes?n?i ,f M$ RQ>*j<p teT wr i ^cspfr fafemw c^a 
ftla>*i 4 > *9 SvlICHd ’ 5 it*iT S'S«£§t •^i<i ^5; 1 ^ — .- ) <jw^,w RQmi<i ^rfftsjpt ^n? m*t ~<wi 1 

aPic^si (H~) vjMft tv&c® t^M*! 9 ^<1 af^rc <r»cfi a^i?r ^cji 1 afl> a^fD S , ©j£*ft 
1 at ^ < i,' : t^ aptta ecus t«im 9 £g?< aPic-a 9 tf?r <: Tc ^?r 1 

ir S 

CH 3 CH-OH + CH 3 COOH . CHjCH,-0-C-CH 3 + H 2 0 

'5TMM, ]pff<TtQn^ «l^tn fawl'ew fo&MlIfr ~^> < ’t T 73I 7 R\fD'© 3£®T fiferfi; ^3j^t ^ I 
A 

CaC0 3 <s) .. — CaO(s) + C0 2 (g) r^tTOO 

WTfwsr ^#5 9 ^it^it^ 1 ^nta at fa&w wt 

<p>iWPi^4i »i (CaO) 9 <pi4*i ftOnji <pl4c,*iG (CaCO,) tiK^ <pc?i 

falsfta R^)i 7 i*M^ <rc<j 1 20 7R5PT RQ><)lt “tr^ 5 b^ft 1 bt .4 RQnjifi c^ca 

'^r^pr^l' 1^%?n?t a'ct RQ>iiic4> a<p»j^t »ic*i ^ 1 

f<jQhil4i ^tn?r <9 ltw© 7 T (Heat Change of Reaction): wt<r 'i9^c*w $*t?r 1cf% ^ 
fl l>iiijPl4» RQ>*1I W *Jt CTtft 'SM w ^ 1 W- 

^cm fatei (Exothermic Reaction): fiQm* c^ ^9?n?r 7T0 

\5Fpt% ^5M f^0t I \5M ^s 9 !# f^5<n 7p*t^ 5«I Tncsf N&4I 

m 9 t^?ii-^ 6 t ^rsr^r® 1 at R^i?i fcvig ^iw c^t ter All Itc^w 

wt wr ^?r 1 'cm AH -aa "str ^ e TTd45 1 (?tsr- 'cm, cpt 9 «rc>Mt4« ^’ffttec 

Hitdaic^n 9 ^itc^icer'i ^c?r ^ c^iM *rsic^rPr<tl ^^^00 'to 92 1 


N 2 w + 3H 2 (g) 

Fe 

2NH 3 (g) + 92 kJ 


200-250 atm 

450-550 °C 






2Teis5* 3 2T5R^ 

'5T«MT, 




N 2 (g) 4- 3H 2 (g) 

Fe 

2NH 3 (8) ; A H ^ -92 kJ 

<pcs) 1 

200-250 atm 

450-550 °C 







3. '©f35j§t (Endothermic Reaction): I 3 I 35335 (373 s $3313 ^9313 333 513*1% C“T#5 

^7?1 5173 s 5l3'*lf) fa&fll 3131 1 5135# R&iJlfl, #%3t 7 lR»J'3*33t3 3173 fai&tlMW « 130531-7533 #53 
31 #51 ~ZUS 3173 s I 4^ 005313 , C*t#5 Wt^T^f 5 $ < *3tCT3 3TC3 0«iM 1#3 31 00537.33 3173 (33 1#3 
3331 AM Rc 3C< 3<M*I <1*11 ^3 I \sl3s# 00*313 AH 43 3H «M|vjy<p ^3 I (333- 513, 313 <3 3513£35^ 

$30 r l5C5 Hl$C4alO&M 'Q ^%7I^3 00*31 35(13 ^ C*PT 3l$Ua<5 $<5,3j[ 35313 333 180 fot'iitjfi 

513 C*f#5 ^3 I 

N 2 (8> + 0 2 <g> , 2NO(g) - 180 kJ 

3331, 

N 2 (g> 4- 0 2 (g) + 180 kJ -4 2NO(g> 

3331, 

N 2 (g> + 0 2 (g) .. 2NO(g) ; A H = 180 kJ 

{5513 $<t,3# 43* 5t33# 00>3i 3**TC3$ C'ol»lfll 333# 33373 ('3373 3333; 3333 S “1%) 1% #35 
whW 31373) l 

5. ^133^3 3 (Electron Transition): § wj£h ^ vm > 133 §33 %% 35^3 31313045 

0053IC45 33135 ^ 'SIR 513 3*31 "3[3 I 331- 

c3« , »( (Redox) I3l41ll: C3W (Redox) *M$ 0W133; Reduction -43 Red 43* Wl3®t; 
Oxidation -43 Ox 0O 305 1 C3^ (Redox) ^133-0^133 l ^133-0R33 005?n ^13^3 

^ t*TTCI 733 3131713 "53 I 43# 1313313 s (373 s W133-0R33 0Q*)1 7F3*J ^£3 00HJ 7.^*1 435103 s 

CiltC*W 37I3T WfrH 41313-3313 53 I 3ift> 005377R 37!3T WI33-1^133 1^31 ^p®!^ ^7?T 1^335 ^^#3 
3C3T 4l3M-*i3M 3[3 I 4^5 00537/^3 43 s 31 43 S #3 S 333133 R33 ' 7 K3I13 3035#! 33 I 

^133 3*33 (Oxidation Number): C331 3#713 333 c^lHi C3FT 35 3*3i3 s ^ 33^3 3^3 3^3 

3315135 «ilsi*1 $^3*1 3573 '3331 35 3*3135 ^13^3 3^3 3^3 3f3l^<P '3133 ^,3^ 3573 5f£35 C3TC33 R33 

3*33 3£3 1 037:33 s 31 43^13 C%33 W133 4*33 *RI (0) 33133 I ^7313^,3 SR3 3573 37315135 4I3R 

3035 ^®T oTlt3<l R33 3*311735 373155135 WI33 3*33 43* %3330 3^3 35£3 3315513 s 413C3 3035 ^£4 
rilc*W W!33 3*33735 3315513 s W133 3*33 <C «1 I 31^3^53 WI33 3*33 3131335 33!'5J3 S , R33 

3*33 37315135 43* C3M^ P 1C < 1*1 Wt33 3*33 51C33 '31313 4^4l£3 *£3 I 0l5j| c<Hc’l 4<p$ ciTlc 5 *! R33 3*33 
0&3 \& TO I C333, MCI '5f s IC5 H -43 R33 3*33+1 43* H, H -43 W133 3*33 *£3T (0) I 
FeS0 4 3t*^5 Fe -43 W133 3*33 ^2 43* Fe 31^ -4 Fe 43 W133 3*33 0 I 435^5173 HC1 
Cl 43 *3(133 551*33 - 1 43* Cl 2 ^*$5 Cl -43 R33 3*33 0 I 

I Wt5 ^tW : fe(l3 4 T 3*33 'Q C<lfe^l3 3C3T >g«nH! 3*3 I 







ifti 

fofa (Determination of oxidation number): dfta §W<iaH 

fauic^w 1 c^rte’t cwlc'w wifi 6 ! wit, c^rtet farwH t 5rtht cto<r ^Br^ wibt 

'Sj’BI f^<T%T ! cto Csffe«T?I WBN WIT WBT WV C%*1 fylSm ' 8 MJMJ CWEJ 

W'f TfplJf (Standard oxidation number) <)mta ^BTT ^?T I Pit^l tGfaon f^: o'ik ff ra, ^lac/ifi v9^ 
<?rta 


WBH WTIT3 f^T 

dffe’Bl 


WlfH ^KsfTT *Hlv*i| < t 5 vfFft WRI't 

writ 1 

NaCl 

Na = + l 

Cl =— 1 

f^rc 9 ^ ^ c41c*tsi «*bn writ ^ i 

Fe, H 2 

Fe = 0 

H = 0 

CTN 9 f?T5n < CT^<T (T# WI^«t WIT *pTT 3?T 1 

h 2 o 

H = +1, O = -2 
ghG = 0 

^Hi^rl-S 'AiUk.'I 9 t?TSJT 6 prs^ CSlfG WBT®f WlT^^rR 

so 4 2 - 

S0 4 2 ' = -2 

^R^fTBT ' 3 T5It*T 1 

NH„ + 

NH/-+1 

■^Bt ^BJ*T WtIT +1 ^tl 

KC1, K 2 C0 3 

K = +1 

^FBT WBt«T WIT +2 ^5T 1 

CaO, MgS0 4 

Ca = +2 

Mg = 4-2 

<fm %S 3jlC s 1IC'6?C r Bl ^BT 6 ! WIT -1^1 

MgCl 2 , LiCl 

Cl=-1 

^sifoTW *!$«&!(.** CMfl WBW WIT + 1 fw ^B5<t 

nh 3 

H = + 1 

5-I^^I^.Ci> ^.l^lwc.'lf! W*T "WIT - 1 1 

LiAlH 4 

H = -1 

'srfSRW (®I?|!$C.^I , ®llwj6tC , 'Kl WBH WflT -2 

K.O, CaO 

0 = -2 

fw v l !<]«)?( I$w> ^Bl't WflT - 1 ^9^ 

k"o 2 , h 2 o. 

o = -i 

^fBrsmit^ ^bw wit - — 

NaO' , KO^ 

O 

II 

1 

M- 


W ■’IW'^J' ^IS'f 5WH 

* C<piQi <V^ «M5H1 Wf^'^r WIT 9 fft<^»T% i T^?I I 


KMnO, *9 Mn ^T?m WIT f^f?t: 

Mn WIT = x (*BBD , K -v93 WT WIT - H >TOO ->9<T W!?! 4 ! WIT - -2 | 

<?TC^ KMnO , W54H 9 BTSTT 5 pTS£3<T CsrfG WBW WTIT *£*11 ^ I 

^5?Tft (+1) + X + (-2) X 4 = 0 
+1 + x - 8 = 0 
x - 7 = 0 

X = 7,^ KMnO, *9 Mn -»9? WIT = +7 
: (TTBf ^T '5)ia"'t>1Si^<l f^j ^lfW-5 r.iTlC 8 ™ w*t WIT f^ffl ^BT: 

Mn0 2 , K 2 Cr 2 0 7 , N0 3 \ H 2 S0 4 , Mn0 4 ' , CuS0 4 , NaOII 



PI<H 


wirr-R^kr RRhjw ^trr 7TT*n?m 4 r*It> RRrr* 35*1 rscr 'aRs ^^i?t RR>?j<r> r^r 

<PC<1 l (71 RRrir 35*1 ‘Ktf ^lc<P <e?l«» (Oxidant) i3R?. (71 RIrrtr $c=i<R!a'i R^R «K< ^>lc^ 

Reri**? ( Reductant) <0*1 1 RTsR I^R* (i^F T) R^RTR ^itoc^uR rIcR R&al ^CR I^R 5 ^i1«ic<pG Q <*■<« Rt^> 
TSfoR^ ^ I ^ 4RlT> ^TRR-R'sjIrR ten I WIRR-fWIRR RRRTTR ^R- WTRR 'Q R^kR RT£R I 

Zn + CuS0 4 ► ZnS0 4 + Cu 

RRrjir «£R : 

Zn + Cu 2+ ► Zn 2+ + Cu 

i. SHRR (Oxidation): ^RjRR 5 RT ^7TR$&%T RTRRIR, WTRR-RfcflRR RRhiir RRR R0>*i<p CRtR 5 J^MVEH 
R^R RT ^RRIRR 3 &<I(.<p SrtRR ROR I ^RORR RRhjR RR><jc<p Zn -4R WfRR 7RRTT *£RI (0) 4R^ &sRTR 
ZnS0 4 ^ Zn -<aR wtrR r^tjt +2 1 RIrrttr Zn ^ttr^Br rscr shR'® ^r ^Rv 

ZnS0 4 -o Rf?m rr i RRrjtr wirr ^rcr* Rc^r ^iirico te>r^ trr rrt ^r i 

Zn ► Zn 2 " + 2e* 

^H'S'l RTRRtR, Cult'll RRhi 1< ^RlW'i 'SRRT RfRHRS c^fFT RT ^pTR 5 ^ ^<3RTCR5 RT ^c&lc&l ^RRT 
R5^?, R HWllR* C^T RT ^30<R 'HRRriR^ ^«R!0R> WTRR 4PI I 

RfeflrfR (Reduction): ^T^TRR 5 RT ^TTTRTgRTR RIRR1R, ^TRR-Rg?1RR RUpRTR RRR RUrTR* R^RS 
^ORR^ER 35*1 STRrTCR 5 RwIRR RT7T I TJMWK RRhIIR RRrTR* CuS0 4 <3 Cll -4R WIRR R?RTI ^2 'tfR* 
Tj^RTOR Cll -*5R WTRR ^RRjt *£RI (0) I R&alil CllS0 4 ^C fi l<pB'l 3^R R*0R R^lRvt) RR v£R^ 
Cii -<j RfRR^s ^r i RRrr Ir^trr wtcRi Rto^t >i^<ro c r rrIwj ^mwi rr i 

Cu 2 ’*' + 2e" ► Cu 

RTRRTR, C<»IC*il RRrR Rt^atO^R ^STRRf RRMJR 5 C%T RT ^ R'QRTOR 5 RT rRw , ®[RR| 
RfffT^iRS CRt*TRT ^TORR ^RR#5 ^'3RRR J teR c f R0*T I 

RRrtr CuS0 4 twR^R 8RR R^R rr ^ Zn OR 5 w#$ RRR; 'spfa, CuS0 4 ^ RRrr 
W lfTR RHI^f I «(»i.ralc<i Zn Rjn ^PTR^R 2 FTR <PC<I WlR^ RR <SRv CllS0 4 CR R^lR^s R^R; Zn 
teRR TR^T?TR RRltf I ^TR e t-^^TR c T iR^RTR, WI?TR 3RT4f RRR fWFRR CROR 5 %^TR^R 3R*T <“Cf1 
^R, vSRst^TCR 1RW1RR5 RR|< WTRRCR ^0*1<T^H 3RH ROR W#® "5R I ^T<5, ^TRR 'Q fRWIRR 
<lR^ 7 TtOR R06 | 

^TTRR fRf33RI 

Zn + CuS0 4 ► ZnS0 4 + Cu 

IrSTIRR* WfRR k 

fRWR*t fafwlHlI 


^RGTR R i f»TTR WIRR « R^IRR RRrT R*TT ^0*TQ CRU'J WIRR RT RwiRR ^R 5 ^ ^^ffWT RRrTR ^j^R“T I R5l^ 
wtrr RRrtor WTRR ^ OR^ fwiRR RRhjic<p R^trr ^ RR^rI R*TT CJR I 





5s*\5 

^ Hkscflu >i-w <sd<i s t-f<i<6rl<i e t Rf*re)1?i '»('3)'4® * ^*1^*1 ^ Htetafl 

i . trewt (Addition Reaction) 

(Decomposition Reaction) 

«. 2ff^T 9 R (Substitution Reaction) 

8. T i5 7 r1^ s ?IT (Combustion Reaction) 

i. ^RW&H fafoill (Addition Reaction): ^ Rt '©oslfaR* (TTfr Rt (PTFI ^ "5C?I ? TJ 7 ( C^t tjft’f'J 
sri^rm ^ »kmi<6h i ^rt?i^T (IT) c$t<ti^s c^iQh<i ^ ^ijhh (HI) c^i<ii^ 

<r>c<i (thi^t c^K.'ii ctIc 5 !?! ' 3 tiw c^ita?r w t 

2FeCl 2 (*l> + Cl 2 (g) ► 2FeCl 3 (aq) 

’UPt <gst1?H •5tTfC^!?T <PC?I 1^ ’tlPT^'s^ I 

H 2 <g) + Cl 2 (g) ► 2HCK&) 

^ rt '©(.voil^ c»TiPi<p ‘'PfM’ ^ ^ »^pT c#t >4^ - 3^z?t r ^ c t (Synthesis) 

i 

Renter *1 RQ»?)I (Decomposition Reaction): c^MI c^frlc^ 05£S dfM RT c^ilc®) 

wi?r ^mm ^tPr f^w^r fafenJi i <M<roh ^tc 9 ) wi <p«h « 

^ I ^ift? fafenj) (>M|\sH 9 f F «1%r5 CHICHI C^t CSV? c<PlTfi *i RT 3t s tF5R 5 

^ 9 P(1<I S TC^ ^M c t W ^) I 

A 

PC1 5 (1> ► PC1 3 (1) + Cl 2 (g) 

tTPMT ^ <3 ^TjJ I vfl^^sf^f^jfqci^Ti 

2H 2 0(D ► 2H 2 (g) + 0 2 (g) 

«. (Substitution or Displacement Reaction): c<pI(/iI C^fc 5 !?! dffr RT 

c<Thi ^ c n<TK.<p 'S'ra t<picii dTN rt c#fsp(^ ^l?n sif^t’H' w (Tfft ^?n?t 
3 % "PH R£p*ji i ^Q>$| c»ilq RT i|q<p <j|<i| ^Rhj c^ilq Rt ^q<p 2|p£>^ tf’f® ^ i 

^IIW ftm\ <PC<1 ■few >||qc^l> <3 ^l5c\SjtW'1 ’15 1 q I ^s?im ^^R 5 - 

*f1^ ^->\\&u ^l$U&lC*ej*1t<P 2f%^l 9 PT ^5^ (>|Qi^v51<i W^TI («fT5-^*n^) ^*m?I 

W, q*ij\s>'i •WtviC'S c-'AIMl C^TPt (? fC^ 5 RT , ®rsX*t$I ^tW 1 ^ Wl?H W ^?I) I 

ZnO) 4 - H 2 S0 4 ( a< t) ► ZnS0 4 (aq) f H 2 (g) 

(pn^rrpr ^*na qiqc^cw ^nc^f <pw c^nfwPi’ qiqc*p5 ^ *rf^ ^ibi ^< 1 1 
dlfeUPI ^n?I C5K.<P 2|f^>^T*T ; T •tkJi I 


2Na(s) 4- CuS0 4 (aq) 


Na 2 SO 4 (a<0 + Cu(s) 



iPfHH 




8. WT fifoat (Combustion Reaction): OTIC* <PJVlC4 O «Vw «l%0G»C^S ’Mt few 

«ta c*n<yw eutt*® iforo <?fl s ntearw w R&ai <on i v?s*t f^ram ^T^rc ^m 

l fS^R ^tTW ^J ¥JT^%^ 41 **5^ 4S4 w 'SH MfSU! W W TORI <l«W4 

44t 54 (3RNR Vn^ijfi, /^5fij TTPft «!{f4’G8H 4T 'Vtt^T? ^TC^ra TO'T ^li 54, i i 

CII 4 {*) * 20 2 (B> ► C0 2 (g) + 2H ; Ofg) 


a4$BR4 4!^. *1WTO. tftSfcfCHR « «0W5^>W! W 44P0 ww w-wtb $91 j| W 1 


C<*) 

+ 

CM*) 

► CCtys) 

2S (*) 

t 

30 2 (g) 

► 2S0 3 Cp) 

2H ? (g) 

+ 

0?(*> 

► 2H 2 Otg) 

2Mg<*‘ 

4 

Ojtg) 

► 2MgO("> 


TW : tW4lH V W'O*? l^ftaa 

TO^-T-q^l^l WTT ^4 I 



*f. •R-CSW (Non-Redox) ‘faft-of: a4 4 5*in4 i^liW 

^IHIW-lRR 5? fC^IW »R-C4b4 ftSR! 47?T I at f4f4?P4 C4!C«*1 
^fSTR^iSI ??T4*f ^Tv*Tj I#3 Wcl> *4 i ^MH—tRl'n 41 t Hcklfi^ 

i. r<T^TH (Nutralisation Reaction) 

■*. WXCT»M ftfair (Precipitation Reaction) 


i. tFbp«r t^fer (Nutralisation Reaction): at AfafflW afa«-TO r <fel <pli 5t afacea 

^fru g?fr'fa f^ra «fn^ i cas 3 ?, at gaot c&&$ < fS4“t w.(.« *m 

‘■rfsprs 54 i ga^ta pH *jr 7- a a 44 «nw TOaa gaofa <?oj^ ftW4 'C<Prt?» 

*sw i at ga^Tt cpw vm ffl&w *w* 44T7?n 4ta4£f 54 i ga^ta pH 4R 7-aa 
C*R 4 : 1 : 4 i afa& « tor t^nj aro* a 45 s f^K^s wi «w w xifa ^tpr *} rri 

Ulfw® -4 ► wj»5*| + 

g^Ft aPw •e to f^fsnn ^ w « *hh 7^ g^?t?t |»H ^ 7-as 5H 

wsH ftfsin >f u ff 5 ^ pH -aa 1 5 a 1 fafcjna xxa afgs g^f ^ia a fab a^ wa’ia ga^ ^ia 
^iaa4 «P*ifa® k& gw 1 a?% gaoi a fab « w* r^'^ai *?« *t^t « Mifa <?<n f-^aic4 
'441’! a?7 ^ 1 w*r f^w ^ b'S^t 1 ^tw^ytra^ afas (HC1) ^ ^Tt^wrtb 

(NaOH^ <v^^i g<oi f4?ai «?« c^irftb (NaCl) « *4fa $**3 4 «i f^fiWMtai 

c^raitb gaVfs vv<^ ta «<rr 1:4 1 

HCI(n) 4 NaOH(H) ► NaCK»4> + H 2 Od) 





b<t 

o-T) « w ^i?h (oh _ ) ^ ^ 9 rtft 

^ I C^lf&ilW ^%'Q^ s t C>1lteiDI *H^IH (Na + ) « C#Ml§fc ^t?H (Cl*) Rc>1M «nc^ I Aw 

Mlfoah ^t?R (Na + ) « c^lsl^s STftH (CD fafo&Uj ^*t5T^ s f ^PC?I ^Tf I ^CWtic^ (Spectator) t ^T?T f T 
^Tl vfl c<WHI $c e 't < ftW'K) ^TCT> *Tf I 

HCl(aq) + NaOH(aq) ► Na + (aq> + Cl*<aq) +■ H 2 0<l> 

HVl) + Cl'(aq) + NaVq) + OH Uq) ► Na + (aq) + Cl faq) + H 2 Od) 

^53 fofcmiw *nr- 

H^aq) + OH'(aq) ► H 2 O<0 

fqfotji (Precipitation Reaction): 4"^ faPfaD kjhtq* tjfi? wMw> 

< Mlfl 9 f?I ^ &1<C4> ‘*|( 3 < 1 %?J ^T 't $ r 1 ■ 5 ^ RQhjMiww <!$R 9 FH ! ^ 

Rci(.<J 5PTT 33 I t&S 9 ^ dfft tjloO 3t 3t3 3*^3 9 f x T$ 3FT ^5t£^ ^SrPT 3)?[ I 

<3 ctM Rc>ic<i 9 nca<i '* 4 ic i ic*i 33 fa&qi ^r 1 «wsFPl*t 

I3fen3 RQ»ij<p ' 3 tT*d?i e M 33 1 4<^fb fqR«ii*j C3N ^wsr*?^ 

W3T 3£3 ^ 3T W) 3 t ftQs?im <JS<$>i fcMC^feJ $*13 fa&T I CW! C3ft ^Ttf^r £MC<P 

^3ot^»'3 'iH5 Cult'll klt<K.<» 'TT—'Q 3W “’TO I ' ; 3f*f3sR*f l3Hp3f v flfa IsNC^ 7 T CB Tjf 

33 I ^5lt tSfc 9 !^ 3WT C3 C<WMI *9^ C3ft 9 llP)C'© t5 fH3%3 3^ ^PfSrPW 

<C*l 1 »9 1, J[^ v tlP< tj^c^p ?TPn?lf^R s ft&at ^Itnibdl < r v fit ^.cq 1 qDlqPiq 5 ^oC^Pf 

Rc^ic.< ^*n ^<tt *wsr <r*i^q "sn:^ s c®r«fT ^ 1 ^c^<p ^oC^ 9 !^ ?r<PT*r wt?r ^1 

qhl^Pi<p ^i»))<p<ic e f ^S 9 nw?r ^tDici | qjq^te W I c^ilf^Ui c<pMI^ Q Pi«tol<i il^ua’G ^C®f 

'll^dat'Gfl ^t <3 f^T5t?J c^Wl^C'UJl WW ^S 9 fj| 1 


NaCl(aq) -|- 

WRT, 

AgN0 3 (aq) 


+■ AgCI(s) 

NaCI(aq) q. 


► NaN0 3 (aq) 

+ AgCI | 


ad^vo^lc* 2 ?* Pi e Tolfl il^Uacwi T^i«rol<i ^n?R (Ag^) 'Q C^nt^TiTsr c^lql^c^q '^IjJ'i (Cl") 

3BTT Pi<tSM ^r*f§r^t ^i, 9 ^ ^GT ! Ht^Oal? ^C*t C^tlfbitl -J ^n?R (Na ‘ ) 'Q -il^uXG 

^T?R (N0 3 ‘) Upo «rt^ I ^#T[ g^;cf (.^if&alil ^5ft?R (Na 1 ) <3 Hl^Oab (NO 3 ") ^*t5R c 1 

^t?i^Ti vawj^-pp^ (Spectator) ^ 1 ?pt wn ^ ^HT 5 ?i »tT 1 

NaCl(aq) + AgN0 3 (aq) ► Na +( aq) + N0 3 *(aq) * AgCI(s) 

^pr?n, 

Na"(aq)+ Cltaq) + Ag^q) 4 - N0 3 <aq» ► Na^(aq) + N0 3 (««t) + AgCl(s) 



Ag>q) + CT(aq) ► AgCl(s) 

'STftTOT <rTO3 , TO?FPr‘f 'spr® P-dP^TTO (Double displacement) PQhiI I ^ PQnjto 

C^llP^I*) c#WT$W>5l Wlf^STl*! TOI Proto Hli^UaCGsJ PlTOto '*(l?lHC < J i 2fp5^T’ l ffi TO), 

Proto iP.dauto P^roto ^n?R?Rnc^trb<iiii c^i<ii^w?i <7ti1wR'5fT?r f f sf^iPfaTO i 

PP^Tto CTTP1 ’TlPlt'S ■Q?r%I TOT, 'TO§r j F 9 f 6 T to CTOto <II>|UJH<P PQtol 

to to i cto^N « tottPtoR to^u^D P-aP^m PPtoi to $^3 ttoPtoM 

toitCiaGto *Q ‘■fGlPtolV c^tol^ STO$ 6r^)fl STOT ■*(<!$! to 9||t<> I *K«1 fcjqW ^ITO ^t?H toPs-^BH 
Rc^co toCto I ’'^^R cue'll <1 l>i toPi<r> TO to I 

NaCKaq) + KN0 3 (aq) ► NaN0 3 (aqj + KCl(aq) 

^RT, 

NV(a‘L)+ Cl-(aq) + K><0 + NO 3 ‘(*0 ► Na + (aqi + NO,-(aq) + K + (aq) + Q(aq) 

9 ft1%5 t 5^%I TOT^fD C<FfWfl >W.<W>: 

BaSQ 4 , PbS 04 , Agl, CaS0 4 , BaCl 2 , CuS, PbS, Pbl 2 

^PtoR*f ^*TSW>' : 1 c t PPtoT toto-C?T5^ I toTOTT "^toto TOt^Ma*! ^ HI'S Wit WITO 7 R*jfb O 
^to^-petM 4 ! «to5*T) RRtoto ^'s 9 f^ totolPto ^vTOto TOfI (to CHICHI 4toP TSfctoWCq 1 'TOoCT* 9 ! Pctoto 
^TT'Sflt 3JTB | v£T$ PP>to ^TOSW^TOto 'jeiHlil ^to^-Pwto^ PPtol toTO <5fPto* v lPfi>v5 I (toTO, TO#t?J 
Proto 'il^uaG Btofcto bcn'i P<pi*i<p (Tollens reagent) TOT I ^cro P<pto<p ^t<T ijTOT 
<&to (tofato toW PQtol TOT topto *TM^ Proto ’TOSWto RM (.<1 POtoPTfCSto 'STOW ^TT TO I 
P&tofl Piroto "ll^daclto pTTOto 'toTO ( Ag“) $C t ’l < ftia r l 3TO "TOT fWlftoS TO >TOl 3ta<i Proto fTOTO 

TO?P*g; toi 

^%T ^TOT Proto 'it^CJa'C CtolfTOTto TOt^PTt^S - to '3 |)Ic*(Im«I»i ^pft^SfT PQhjI TOT Pi<toI<j 
^ 1^'^l^‘i} ^, ,p f^ 'TOT I Pl«70|<i TOT PTOto 'si^R'U Rc^lC^ ^*T§PF<3 ^?I I 

AgN0 3 ( a q) + NaOH( a q) ► AgOH(s) + NaN03(aq> 

2AgOH(s) ► Ag 2 0(s) + H 2 Od) 

Proto ^joiPtoto ^%r c^#to c^f&to croi tow ^ttot of^5 tot ^ronPtoT^j 

Proto 3^g3>r%$to tor : 5 w i t Ptot<p to i 

Ag 2 CKs) 4- 4NH 3 + H 2 0(1) ► ZtAgiNl^l^^aq) + 20H<aq) 

s 5w»r Itowto Proto ^snro (Ag + ) ^tot f^toi to iro#® ^ ^ *n^i Proto froro 

^?T I WlP^5 TOT ^T vQpTW 9 fP c t^5 TO I 




CH 3 CHO (1) + 2Ag + ( a< i) ■+- 20H*( a i> 


CH 3 COOHd) + 2Ag(s) + H 2 CHi) 


RRmh R*f *n>wiR^ Rfoai ms nt nRs oaRRwtn ^4$ nn i 

> . nt *nR RffW (Hydrolysis) RRnf: ’flRn ^5 wtw tftorosR «fBR (H + ) « 

t { IMR5 ^T?H (OH ) 1 CHICHI c^lcTtt ^ 9 flR<r frltta ^IhRM ^ *Wl3f ?nctf ^ 

C^I <PC?1 I ^ RRhUC^ ’’ A Hl3Rt5n' s t RRhJI <H«1 1 *H^C5^T c t RRill, R-SJ'Fs^T'T'T 
RRmw , 5r^ 9 i RR>yia , 'SiiMifi>'fi) i ^ RRnra ■'tiR win vfrcn* *nR Rt^m 6 ! 

RRni nw ^ RUrerm (.<pic.ii ^ ht5?t nd> ^ i ^ti*3RR?jr csPEit^s ’fiRn RRm wn 

'^rt^RRnm <3 ^i$c&ic^iR<t» wn i <9'«ftGT «ijI«3RR*ji»i c^rfesn ^rt^fnRnrsr 

^n?R (Al 3 ^) *r tRn ^TteRw ^isic»w <oh> ^iiw *«ro c^wi^b ^t?R <cr> *nRn ^rapra <H + ) 

*£$ ^n i R&sra 'W^RRhisi ’ttfro w%, ^ ms^r Rcncn 

RRmi^rTtsi?! wci ww ^n i 

A1C1 3 (s) + 3H 2 0(1) ► Al(OH) ? (s> + 3HCl(aq) 

<fl<p^^>ic.<j RRwi cwSltjpwi$'!> ’fiRn ^>*tR foe's ^l^RcffR® $G( PiPi<p*i "Q $i$.c&ic<piR<p 

'sRfS' wn i 

SiCl 4 + 4H 2 0 ► Si(OH ) 4 + 4HC1 

«nRwi«i (Hydration) Rf^nt: ^i«R<p gRi cwipi (crystal lattice) ^ron «an*nt 
^nsiRwrc^tin 5 v iiR<i ^ ^n i ^ RRsnt^ 5 ’fiRGn^r (hydration) RQsnr <jc«i i ^lyR^ 

(RtGin 7 TTGf ^ 9 iiRt<p cwft*r *nR nr s&cbo*' 1 * (hydrated) <i> nR i Rferm *flRn 
"SRI Rm 'TTSJW't WT 3.tiK$ I ^ RRrJT Rfoiilfl ^’T, ^$Ca ^RGileM Rfofllfl *rctn ^ 

RRnra ^Hrsn *jc.b nt i 


CaCl 2 -r 

6H 2 0 

► CaCl 2 .6Il 2 0 

MgCl 2 -f 

7H 2 0 

► MgCl 2 .7H 2 0 

CuS0 4 ♦ 

5H 2 0 

► CuS0 4 .5H 2 0 


(Isomerisation) RRhjI: ^hR<p ^rc^RPi 5 ^ cntGin *rsf %j[ 

Isomer ) ^r i c<tsh, C ? H 6 0 wtR^p ^rc<^RR^ ^ gRi- 


ch 3 -ch 2 -oh 

»TR : 

wr : w»i 
: 78 °c 
giWT : 


ch 3 -o-ch 3 

«tw : 

csts : ’trRln 

: -24 °C 

3HT®T : ’flRc® ^ 





Job- 

^TR«T G 1|3l£3?I 'SII-lR^ ^t<P'S R*I \s!cn*l *rtf %j| I ^3T3*T G l bl$Ri3!$'1 3<i'3«i3 

Tfsn^i cw^t <mm% Rfo?mj ctIctst 3?rt s I3^3<! ^Rhii^?! wtcr * 33# R33 

^,3*1 ^C 5 ! ^ic<p 3 ii)i*j^J e t RUrer! <Jc*n 1 ^ Reilly <33^ 'src^fi 9 l?nTT 6 i 7 r*j5 ^pf^w "S?!, ^si^ v33ic3 
tw^itafi ^HWfT w 33 1 

^IRRl1%R (NH 4 CNO) G $SR*j1 (NFL,-CO-NH 2 ) 331^1 aiJItil%M ^liilcHiJw 

^sr® <p<ic®n 'Si?! *ri*^$v5Rjii ^fc 9 !*! ■53 i ^ RRri ^ 1^3*33 Rfoata S^i^*! 1 
A 

NH4 CNO ► nh 2 -co-nh 2 

8. 3f33l33**f3 (Polymerisation) RRptll: 3>3> ^5T3 G F1C3?! 3'51t3 <33nt c41c»1ji 3sl *1W«1 

^iic3 ^ ^c?j ^ MR <p •o<iRR< 5 M'gM CTbm <pcsi ! C3 ’iw ^ 33 \5iw<i 3 wk < p 

ilClUlta 43^. (71 ^5, ^3 'filc.^ 3fsRE! 3!7T I (7! RR^Jlfl : R 7 R3T nciMd C3E3 5 3f*Rl?I 75^3*1 

"5?! '5TC^ S 3R i ll<i<I*l3 RRmi 3t*TI ^ 75t3 G FTC33 3'»lt<l RhI$* 1 C^t?TI^5 (C’H.,=CHC1) ^R«fT ^ 
’If! *1 W<1 W £.3 ^5*i, qMR* 'StfRR?B *T^R C3t3 3 R)Rh]$ 6 1 C^ldf^b (PVC) 3&3 ‘PW I 

5 to 7513 G Ft 9 ! r . 

n H 2 C = CHClfe) ► -j- CH 2 -CHC1 -j-^( s) 

3R1UI<1<P<13 RR3T3 ^ hl^a 3£F 3! 1 

e U'5'TO ^ C*^6f1 ^fO^lfSta <^3^5 

? t 1 r lt**lH WEf ^fR?TT (7! 33*1 |j<J <i4i(1ft 3R 3^R>?I RRi^ '7>31HH 'SICH?I T’ilW jTPmRr 5 RR 5 ?!! R* 9 !^ 
3*73! I 

i>. «d«?lt»lfl (<7T!$J) ftsR Q<HC<P <!I^C'S ^ 

^3^13 C?R7! I^T '®lRlW'i G ^<ik<llC'M?I RfC3 ^3<I1 
RH*313 *R*te$3 3531 1 oiitaH 3i?pr ^#<j<hc*m<t 3TC3 
RQ^JI ^C?T 'isililflt'W (III) (ijRbt) ^?r I 
WT *JT®^ ^l?l<H ^5T 1 ■#1^5 2f|^ ^ 

R^TW?! ^?I (7!T*! 3^1*6? H I (TTI^RI <1^ 

^1?I?R s> f J R s ’pi?!!?! <1^?! ^ <17^1 ^R 99 !^ f^O RRR >3^ RR^JI ^7T RI?I?H (*lRbl) 

^i, 9 !^ <*c?i i iiRt>w ^ritp^s Fe 7 0 3 .nH 7 0 i ^Rota 3% ^ 3iR<i ^*pi ^R^nr i 

^ ^ 31% ^R^ITC^ n 3i?n em*! wr ^ i 

4 Fe(s) + 6 H 2 0(l> + 3 0 2 (s) ► 4 Fe(OH)3(s) 


fF^T^a : 

i . *Rmc®» 3 i ^ifea Fife ^c*i <n*[ cw?n 

5 ?T C^M ? 

3T^-3r%n pwt-^w *iiiiw cw-'iia 
3 WT ?n 3 C ®3 C?PF? 

v5. ■*tT'S<IT?T 3?! *1*1! ^ I7 1^I(.3 C'S-J 6 ! 31?T ? 


-h 2 q 


Fe 2 03 .nH 2 0 (s> 


2 Fe(OH) ? (s> 





TO *Tf$ TOJ?I TOf TO WTt^5 TO 

<It *ft^J ^ CTOs Wllfr'O TO ^ I ^-*)R’i5 Mtb<l ^ I?T<T qM«^lfa*JUlC<> TO£T "^KTO^ 

WIT CTOs (3fT*f tot | 

«. CWNlfe C 9 HTO TOC^J "^S^UTT CTOlfT “tft?T CTO 5 C<1 1^ TO*f TOT W5 ^TTTO < TO S I 
■STT*35 C 9 ftW ^IVCW fFTWtl Pl<lffi c T TOIfT ^RT <U<3TOl TOT 1 |R Wl<T*rSft TOtff, i£n?T ^^l?i 

t'j’IMOW TOT STW TO | 

8. ?rmf*rcs ^gs?n?T ttojto wnc^ *rfter ^^nsn cto 5 *r% ^<5^ to i *f^WF§t?i ^fi; ttjt# osre, 
^ft), tfrfa, TOW^^f^CTOst^T TO *ffTTO ^BlCferCH<T "TOT R£sN)l 'TO , ‘'Ttft 'Q 

*(% TOT | »il«ic<Jfl *f§tc?J<T ^ib'O ^ 2 lfenc^s *(7^ (Respiration) TOT I 'qfoc'wc'W TO^f 
^ "fel^S TO TOW ^ TO TOW 'Q 5C81W 9 tft c 1'5 TO I 

WT^tH ’TOJ + ^3rf%CSH ► ?Sf^7f 'i(?oJ^j|5>!j + offft 4 

C6H(20 6 (s) + <j0 2 (g> ► 6C0 2 (g)4 6H 2 0(g> + '■ffe; 

(t. >IH<JC 1 1U<1 f^TI^slaTO C<I ^TTO <n%<} TOl^STW^ C^talTO (HCI) 

TO ViMl ‘'bkylWfl C^KH TOH I '£^lf^5-Wr§T?T *?TOT *)t^><] 

^§^5 TOf <n ^rrSfr >sw cjpwi^ (HCI) TOT 1 TOT^f) 

ZlSc&lW'l C;?l<llTO> (HCI) TOTE^ 2PTTO f^TO ?JT*OTO 3*tf$F5 TO I 

3HC1 + Al(OH ) 3 ► AICI 3 4 3H 2 0 

2HC1 4 Mg(OH ) 2 ► MgCl 2 4- 2H 2 0 

b. W^C'i ^T ’'bl^lfll ^'6 , •$ WT*1% TO I 'W *(9ifC<5?C'4l >W<WU TO TOT 

^rlilllHsl WpT^s ^(,*1 <p|^H \5t^^1^5' <5?T v lt<l<lC^ <W4'1 TOTTWt^S' <TT <>|4 h tjj^’T'f TO 5J| 4>IC4il C^t?TT 


TOT 

TO 1 




CH 4 (g) 

t 20 2 (g> 

— ►- C0 2 <g) 

4 2H 2 0(g) -4 


TfP#T 





CH 4 (g) 

1.50 2 (g) 

► CO(g) 

+ 2H 2 0(g) f 


1 5jP#T 





C^g) 

+ 0 2 (g) 

► C(s) 

4 2H 2 0(g) 4 











ioo 


^.8 

« *rf> «rj <pnur^«^ f<f^*ji >r**vj « i ft&ra c^v cw* ^w« 

«ffjj£t srt'j, rfsc^ * <ffo, $gi liit wfo caw «pa‘a «ri late-wsflfw <M«[i c^in 
*?cbjw*i *7^ farapina nfo$w»pw ^nftfejjsnr 

cr*w, *nf5te w**wp4 «h«m Rfov «?c< «fnwvt (HI) wm$& (ttitei) Svig ’*gj «aw ar*< w? 
WHJ8I® 5H *T WT«fa* vfo TiWit a*CS WflsIW d^ft? ^Wv*. rm^r i *a? TP^Tjn?. vfo C3W wra 1 jWu 
araa anj « *ri[r« trt^H >xj& s$ca aw < iflfsrtf arra tow 'Saa ai-^a *isr*i waT 

wiwwa ®»w w ai^a acaa wm w i arja $aa f<v<«p ar^a >3^ cersmw wjwswSJIr 
' galvanizing), f cfrw rjcaa cTORW 1 f^»f csfa (tin-plating) *•*. '•$$* ftt-ntf *v*feva w® *n?* 
*rcw cwirca 5 ^wtt (electroplating) a^i cyir^iia iT^fa gtaw tn^ws f«^ir 
C^Ria vc <^ra a^ai as i ?k<&z ar^ Jwaa •wtcsj ar<jr aisats a^f? arja vs cats vat srs i 

i. i^wga a-wa^ 4* ^ (SiO?) '«nw$l -^cw ®GW e’fw f<f^at v** i 
5. (Tf^-Tirnr '•flat.***!* aTp*3i 3*ffa tera sfissraca i 

V5. *gP» VBWUl Mt*T< aiC4 4 *&'$& !&< dft® M’C4 at Mwtfc* Wlfa» v« I 


H.tf Rfosjls RlHwiW (Rate of Reaction) 


At 


' ^ 

\f 



cararej "sifsjsT 


v /. ‘\t, 


^T^fTincss -pj^ 

( sar^ *rfa>i *»y f&nt) 



fSsjflwii 


f%i s s fafe-j r<i^ti 

ftfoCMatfl < ’f§Hfl: 

waf& cST^a if if a*!£>a j|Pt ?w v-oa?, 1 , 2, 3 ^ 4 *nj si fHCtr *?i%fi? cts^fi^a 

snjafsRF «ii*iwitrj^ o.5 f^.fir. a».'c^fwi? (Na 2 CO % ) <r W<‘ a*w^?^ii>i ^ i ■^ , *»- J fs3 1^2 

jto s cbX^Sca trnwfw ^ 3 o 4 ^ a cNrffcto ccm 2 <? 4 ^3 a dj^fwSca I 

I5j.Pi. ffiis a* (Citric acid, aw fecH»tw (6-10% Acetic acid) ftJfas w 
■atJcav-t i 



4*W«i 




i * 8 



«i.\s . *t<c-t*i mot fecftw 41 <siftfi>4 ufasw fafiwr 




i. 'Tffc <;w«jw 4sr *frw sn * 

k. GW* ^1*14' MTjJ*JI?T SfTPT fr?sfe 5U V 

v5. f^PTc? ^<C»'.II 4*?Mljw!?t 43J tfTPT fafc 511 v 

8. 2^4^? C4T*iu^ Mf^rpt Mjot f*pfa 5£ y 

f^en *<: 2 * 4 *iu * Mfawyi «nw w :4- \ 

WftM M#faF tyj& c^J <fi4ffr ft fSfe (1 f^R^/5 ftfn'fi/lO ?T4M fl^vTT&fT?! 

mpt f^5 H i ^4fT> j^ifSfe To^tf 7^r\ (jjnJfUfew ^«fTR \s«*g 5?] s? "m-t-t 

>iimi5w*t f4fgw4 f^inu 4^ ^ • 


Na : C0 3w i 2CH,COOH ► 2CH,COONa + C0 2 + 1I 2 0 

^ 4 44 WQl (tlfe f?V& C®/ Mfa VJ^TIO C4KH1 44ft ftfaflWlW C5 mRito 

MU *Wf f<Jff>UC4«J »M*M! <3 Mftvtf §PT MTU MSffff f^SMjW ^BT 4T 47T i f3T4lT4 

441 'jfc*toPRl '<HVv2K4 CWW-faifa -‘ 44C4 M4?M 4tf 5W «*Jfl«) i '*<'*44 5l«4 444 $« 

^xpn-fVtKrjj *'3n?B *• » 

WSratfl *w <t W^utfl w»mi, Rfewpw vraiart. W4uc44^«w« « ftfowiu *ray© 

fWTTOW '3M4 nsn&^vii r<f4Vls5 'film, ftfowWiJ ^-WiH « fa&VWsl t*,£4M 5TT« 

f^fs^WtsJ 5iS ^TU i MM’ <4 <’ 45^ 1 4^U14 5HJ ^ 44; ^jW 5C* i W^UJU 

nW4Wt 'SMf} 4« 514 < «tt^f WJ4 MTU I «avj4> M^NC44 ^ 

4^1 T5*»? 8 1TPf« %jj 5TI I 

MT MrralMiiw flR> (le-Chatelicr’s Principle) : NfsRn 4W 

t^iFiiT? Mf^rs 5u i ffoU‘{WK* f^f^iii 5 mi 5u i f^fsnra w>v4 u 

r<f^4^lV5 Ml^T« 51i! >!V« MfJ 5JMW ^^ICWsJ rfjpJM <T 4nqi f** MW W?. ^M1^5 

r<f4»C4 Mf^-n? 5^?J1 It 4C4 I «W? W ftS^HWS c<f"l v;rr<? \3^, 5W 41 












egfa ts i btw t^fbwb MfBBM ,51 * 
mtb, *tQ r \ >r^pnj3fl- Rf^lita ^s! .JP* CM.ys 
$ , r»fTSM?! -*<w^Ft cmsm ftwiito fafsWW 5*3 ^fnj 

•ns 1 bbei wj Rfeuia bts bb 1 

sflB '^<3^ 15 UfSB^ ^M ICMsJ MfjfaW 3* , <H 4 JlJj'{5 

(i'^fc^f *itsK^ «bi R^nns vs^ i« 

Rfouw miviw*” <pi . Ufa™ unntiw w >n^^l e 
f^rKr*^ ^pb RQpwi mbh *ne* 1 spnufc^ RfaTrs 
in MfjJaW l<fos*i ^ia<j> (WJftp, 

m « ftShiOT viuw) rfsi«tf«i «hi asfos bb 1 

r<i«J8Ti3 >ilvj.iI^V IB 'S« v 1 iC*t* MiBBW 

•t-MTC'Sf*nrcsa ^tfc to? faiif* sb i fer » Rfwna *iiv» w*j t 

ftfe-BW >H"*jtmb nr Rfeyto eg cb^cm? Rbi*k- (vfitMBW/BtM/fal^BtTO wfart) Mfsre\£n 
espr/^ffa) buft fafcwiM ^rrciFre 1 «asr»MM 53 cbm fiiiP?* mIa^c-w *w hfj soft's 53 i 

Mt MlTsfiBW* ^tf^rTTNIT: 

x5fc*8? tf®R: I?i RfgRBTI ’5TO Mi 33 (?\ R&BTjJ 'SMB ?n7BI tfWB 

Atg> * Bo?) ** C(g>- 1- IHgX A H ~ -X 

i»y*^ r <&Bifi?jj <*?m fBMifrs ''WBisi? 1 ^3 RifSBTB ^^i<j<tu 

'WV'jT ^377* RfoBiB ^35*331 3n? frfc? ^spfa sfu *nrtk MtMBift 

•jfatRi bpot 5 * '*w ^scs 1 <a ^fs>^’w R%b?s tb ^wvir .5^ 

^T* -ol*iJf<5 1 \5R fnw ^*P?3 573 1 <5TM RQw ^tj M!T3 1 £3 ^BF 5 ! f^UTTI ’5^7!? Hf#;<v^ 

5B h? r?\ f^jura >fivi;r<^ :«j ^ra v^Mijr^ifj c^CTt ’dv-rg c>«? i 

bttbt ^K: >nmtn fafov* >iwi<^: m i>m «rfa^ >rtBTKfr; va ^iar<^«? *b « m >»<wr W«ri« 

mtfta ^ia >wn *b cn >f«?»i f^BH vm<v. w mc*m wm 3o^? ■ cbvw, 

Al«) ♦ B(6) ■ ^ C(g) 

ffyj TRanr ,jpt mu i fm .jpr *m i f^f^ma stm ^N 

>rncrr<y 7 ?tj i f<^Bt bt*ttw stm j?pf 4<r mm T/ntetfaz 

? FTPPM MMf^t 4<1R 1 ^H'l^ Bl MM .JP 7 ^ilH'K^ T giiB Rf^Be^ mR*JH 

i cb R^bib ^nr% wpr bb h c* R%btb ^iutb^tb ^mb mcms 

e^re*? mvi* 1 ? e*i^ • 

WTCBla a©lB: f^BIB T?J ^MB WjtaHB M^PJ BStf^ i Rlf^BIB ^!*i'.f^ TB CB 

e^n & <arfb R^bi^B miW R^btb ^Tn f wtipr; b?u ?b%b7^b bhtot 

4r$ MfB-^C^ *MVW tMR» ^*?1tW5 MfsfaW ^ i <Q^0ICT f^OTTB CB 

(^T7?B B^TOT ^| BtB 5TB MfB*JW .fPT i 

T^bib >fivn<«: a ^*bmim <\ >rfkc« wcm (^iwb *w»mi ^ f^&uni * miipw 

BB 1 




g.fc M 

ffnnw%^a«r : o.i emu hci g*f r o.i cm* Na^co^ g^t, 0.2 cwns Na 2 co. g*t. mtw* 

pwiij, pH c'Wtsj, f^ra, « i 3 p ns < ^ 3 ^ 1 

gffij 5 0. 1 HCI 1 S^TI *ff*1 f*^t?sjPT C'MfjJ gqw 

^3 1 dftte g^yt *w f^Tpr lyvwzi fffir vr& pH ?M13 g^ra pH 3* <r?rra! 

?S I 

*3^1? V*H 5 fif.X 0.1 £V®li3 NajCOj g^T i£i^t <??gj <£i^tfl> V®f^? ftf*F*jfCs3 5 fa.fa. 0.2 

c*i^rg NaX'Oj 837 s^e i 'cpna ^ ^rg ^n?ni ^tkttj o.i ojwta Na 2 C0 3 g^FfC* 

’>£34 'WS v£i4fl’ 'Q'TTSJ 3f ^nSJTi <i<3R& 0.2 r .V»n! S3 Na.,COj 3^ r ’ af5 ^ W 

C*W 331 83=1 CTl*t 3<Ta *rrx r<3toftC3 ^3*< cq*R W'Gitf* C^rOBJ 3C-ffl ‘•rtew*! 33' 

H««7 »1W f^NPi rfnfcJtJ ^ $71 I f«K*H Mg Vjj pH 17 -wig <jg$ig 3« ffWTO pll MfjfrTM 
33 I ffi&UPt (TMIBW 3*f 3Vl SSStil *t*l *flW g<w« pH MffjvtfM 33 1 

2HCI + Na 2 C0 3 ► 2NaCl - H 2 0 -f COj 

^<3TW 1 IC1 F|3* W.3 ! 837HB pi [ NIH 7 -*£3 ti 3*? 511 *£^ fi^RPf 3^ 

«fny? I geyr editor Na^XOj fflFf c*tf 3 ?p?t HCI -«a» 33T NaCl, Cl > 2 « ll 2 0 

Tj' 3 ! e njj 5 U 1 g^c *1 HC’l — '£iS Mfsi^JN ®iK3 , £3\ pH —<4)3 ^‘*i C'TCH 7 — ^£3 PW’3^ 

$* 1 gww HCl flfirtm twfij® w pH -‘jjsr 7 5 ?, 1 1 «p®sn«i %n» 5«*r*P 

*ff3T5Jr T f^ii’D Na^COj ^sO'' WGv^t ic*t*ir®5 ^Ff we? *iV <^-f *tf?Ff^ ?s 

' 1 <tMTM : '.^li’Jh ctfl’GW Na^CO, 5 ^ pH -^3 ^ ^l^-q ■"tfsn^f^? 5TI ? 

*tf% C^3l HCI g3=r ^ ’arflrsi Na 2 C'0 3 rlWwi ? 

3ffea nor-. NaXOjs ^ ^ v® 5tn< HCl g^'r t 

^5 tw?3J3 HCl nm Na,CO* * ^ ? 

ft>^ «I»<: r<«?r« Na,ct), f^Bf c^U C^lSl3 HCI W pH 4* 

g.g ^SC^ff ftfelt "51W3W 

«r?nw% §wr ; g irt ^ n m g<-i, *wcvi>, 

i« 3 d>^3 1 1 fifA (?«W *wwcmi7 

to 'ftio® c^'Riu cgrt^wn g^-i ctw «« «« 

FeS0 4 U<i> 1 2NaOH(n> ► Fe(OH),(*) + NaoSO^aq) 

<?rip? wnjv'tJ g35=r?i ^#ipj ?r^45RTf5 g3Ff f^fsu’ 

Mifto 5T^w^s « g^Tia 

5U 1 > 1 ^ 3tffil i^FSTP' ^t»^»n>'^,<sj 

'ZffltjiW 'Wfof‘,v v ! w*<l ?U 


^ 



HI! 


^;v 

r~~. 


>’iv?V 

v££i> 


t® 


IVi'OBij 

^531 s.ft : fara&xn 








b. &CHIW PlC&fl C^H 4p|\bfl> SfTt^? 

»U$fla* OPl^fS - *f. jQp1\!s 

’t. ^Jpl’4) ^T. 'Sf^TI> 

oltoiR writer -sp^ M c<phfT» <jml?i wf (Tiro ■’fra? 

^ipf fdc r rti?r 

*t. -*m w *#r 

»a^GiPi'* <eiTivolij '^*r c^NC'i c^pt *i*ic'i<i fa&iil ' 3 T* 3E T^ "5?r ? 

^5 . 2J*tsr 5f. to 

*f. '$. 

8. H 2 S0 4 ■+• MgO ► 

ftfNra- 

ii. ^ Htato 

iii. ^ 

PlU>?I C^llfi) >1$“$? 

i *f. ii « iii 

*t. i s iii *r. i, ii « iii 

b . 'S ^PTO < Wt.fcf ijl^r^xp ^tTPT TO "331 l ^PT1?T ^fTCZF?! fH£b *Wc ff ll 

v i , '^c 6 tq (Tr^fT^PM 9 iion?i chichi c ^ i 

’t. <I!^I<1 ^PI?! 'AlCKd "il^iliJ ^T*®^ CWT *taOM ? <111^1 <P?f I 

y. \5**rHtTO c^H <l>fl*l ?n^?I ^ 9 fF?I 3?J TO TO ^ ? C$P11?T S'fctas ^ ifflQ I 



Pb (N0 3 ) 2 + 2KJ ► 

^‘ 5 Td?T 9 £? 4 t WT3I?1T [K = 39, I = 127]: 


^IFTR 



«S?I *lt3f 

8<tf 

'=<l«j'o«i (mL) 

msw 

0.2 M Pb (N0 3 ) 2 ^^m^(n±) 

1 

2 

3 

4 

10 


9 nf% 'W5 ; ? (mL) 

4 

3 

2 

1 

10 

0.5 M KJ ^r^ra^r(mL) 

1 

1 

1 

1 

4 

^’raWG#WR(mL) 

6 

6 

6 

6 

- 


*f. <3 WlfW i£TV *RT C^T? ^TT^rTT I 

5 t. <J)<J^'B C*ri!> KJ 451 > lkblH W SJTST? f^f?J ^<T (TONI'S I 

^f. (T^H 9 f1CH?T 5^t1^ ^ <I£ p T^5fsr'SIFT W? <|^t^ ^5WT ^5?II 




sixmos m% 

"ifjw «ft«*tu I <t*;m "if# f*fe ■ *pimfa4 

*3^5 z*rti fc M%sJ 5U ' *aif Mis^i^c^sl *TC?rr ctfjfFil Ty^g^s^WtS G\ 

STssrs «?w 'stsrjj ?w»sl , w*s 4fi?r 4fe i • # jK^? 5 sJPinrfM'4 Mfsyg Mfwr fan 

4 ^ i ^rj[ ^isj^pri fa4w *i%s fc^w ?rji m^iikjx i ^5tij^ :^C4 4rsw xtfasi c^rs rjr^T? 

433 Slfo $i*flCM!#J MfsRW ^faj 4STS C5*H I W fa^4 W7IS «SFli MTsJV-ff^ "fa £4 
4<$rj3 4s3ts ‘-Nivi c*w ^5_ 5^?rc5 



^ wnr Mlfr efts Wi 

( b i j;!x;utVi4 *ffsJ4«^Ms3 *fa Tr**^ ^7T 4s :c * miss • 

(*) «l% &MIMCM $1Mlf^3 fs»f*T^s3 «l^> Mfs3«M 3-J^P^tU S w» « 

^rlMtfa fa$iw Ml~s3!>1< fa?5 MTSS I 

(«) i^sTTsra frofij fscsi^m C&& swufa* fateTn-^tfaS msjx.“ 433 
Mfs4«H, 4S SUM J14t 4ltf«Wf*»l sptMH 4s Wj MISS I 

(8) STOiufaw Isteur >rs&c*T 4<i *fa * m>s**£&mcs <s «*TOjfasnF« »n« nifa^Wr fa^rg 

Sl$tf 5TVN $4 1 

(<? I SfliW-fwtW faTtflffS SWSM <IS$fs3 4W ISM ffa^CW I 4fl?TT SSWt 4sW MTSS I 

(^) si-n!wfa<? I<f(#uta Mt*fFTS f<^, ^>»Mn^ ?ii<5-^i sjtmt! 4S3?& Miss 1 
(^) fa^P 5 . 4r<5tfl 4T5J f<lf4*l! 4ScMf MTSS ' 

(V) rsfo*j rvfiflfe m%s, fs7SM?T 'fcMifas mW oas* stfMfaj4 *r?^5 rTspj i 

(&) qjtTOtfaF C4?W« 44C^ l 

( io . C4I 3 ? ^ ? fjl»WMf^4 C4^sJ 5f?fJ ‘®n<^4T 4s "“HIR ' 

(^ ) C4^S ^JWW 4T4JT 4s Ipt- ■°fT?T4 i 

(b^) ^^I5f14 4W *IW*nft4 TT-Utf S v .’!^% f^roc Miss I 

(iv*>) 'W°w& « MilM fsteuw M#Wr 4sl« MISS I 

(b8) s?IXTUfH4 15 P^?4 : sI :f P v ^4 7 T^5 v 5 5 ^ s !rT 4SI^5 MISS i 

(b(f) f<J*P %TMlf^ <I<Wt« 4SW ^ISS I 

(bfe) M4I <3 SPfnf5|4 MlSS^M srsills Xl«I MICMS MtSS^MM^WlS MT^tW) CM^IC^MISS I 





i.i aPiraPw'ife 

^tsrjt a*(.St c<i, cftw cw^ ^tw<t toj 9 n?p*i§^ (mutual) * 1 % ^ sto 5 i cwp to* 

^R7T?T "TO -?sm ^TTT 3\mfa? I '-ste^l'3 (RTOT ’PFR/^T *)KM>I*R to 5 srro?r 
^ *t%T W r?T *#5 *t%* (intermolecular force) W “t%<T ^liwr TO^J# CTO* 

^■^T> P)fa<b ’^<!^T, C<l i l'H— <T^H, ^1?I%I ^<1^ 1?I sf*& I c^lCHl i3C<W ^ ^t '^H-l'i^^fi TOfT 

'3(l3o'5lHR < P ■*(% (3t“l 3C*T- ^$*1, ^V- '•Afl®! '$*8, 'AIM'S 3*1 ^C®1- <Fl*l3)il ^i<L' ^ I 'SROH 

TO?t iMCH *t% I CWf- 33TF, 9 tlf% 'Q fcr^lfMI'M ^TTf- *9 <l3^Uj 

^^Tl v llR(.<P Wf (*t%) iTOf 33, (?W( TOI 'SfJS’T CTO* <IT3fT3 9 l*t!C ! $ ‘# < 1^ 

3*1 I '3l<ll<l *llftc<P^T?}T "MC®!, ' i flf% (^nr^^T^T C33 f3C®T ’flft 35^3 R?RF) T33 s # e f$33 I 

friffta ^TO'q *t% i c-Tbi Fs>;j ^ i <j^1^5?mr 

c^c»w c*iu5 *f% RShj^^c^si c'*iib‘ *t%r crti ^ 33 ^?(^t c<R 33 -a 1^=1 ^ 30s 9 flC3 t>*t c*c< (TRT 
3T3 5 1 c«fct C^itG *f%3 3*3 3C®i fafonitf # k®i *t%*T S%q 3CS, '5^. C3f*t 3C®1 *t%3 C“fR' , t *itk< I 

C ill's <rMT, (3 C<ffl7fl <lMl3fa<p 9 l£h'&M ^»ic<jR' “!%t ^1<I 3\ CWf 3C3 ^TO 5 , *jf^Q WR3t ^I?TT *|^<i 
<Mw ’ft^ *tT I v Al3C c 1 ^3T>T (71, t!C<J<l '®R^1?I ‘ ! 10<^*n1 >ll(tf (7T5FT *t% l &%'A, <I|>ll3pl<P f<0mi3 *lWsc*i 

9 Fflc$ , # e r® 39313 ziQ^h 7 nt7fc®^n ; T ,, t%^^5 1 

3. 

v£R1?r ^R7I?I ^i(.®iSva (Tfc^ RQhik.<p ^tC 9 !?! ^t I ^TC 9 !?! Fo%w 

^Pt S^l3) l^ffiKlI : <71 si l>tliJp«» ^Ff Wf ^S 9 # I^QhJI ^7T I (7R 7 ?: WIT^PIIPT 

(Tir^TT^n^^^l I ^ <IT WTt ^ <w4m<i CTW, ^ITW ^IWKII < 11^1 

NWHIl ^fl <15^ (C0 2 ) <3 Wf WF I pr • ? llMC'A I^T Wt ^ 1 9 t^ ^ I JFT ^Tf 

(CaO) , ®nf% f<j&<ii to TOifwiT Ca(OH)-, « wn to i 

C(s) + 0 2 (g) ► C0 2 (g) + W 

CaO (s) f 11,0 (1) ► Ca(OH) 2 (aq) i 'm 

4^1?T 'i)H*lF^‘ fipfs ^Q?n?r f^?PT3J5 ^TMTT Wt <TT^ I 2f?TST C^TJS, I^BRPP ^si^T 'Q TOT 

<ipmif^ *t% frsfltfas c^fPi -^r v3?f - 5R:*nf^^ *f%?i cro c^f*r i , 

^R^iRs-^fT ■sic«fT ^rrmf^ *t% WT^i?rpr « 9 nf%t '5ic*tr otfS 

jH^Ph^ *f%?I CTO ^ I 3 ’3J& <I®TT W, I^Q i ^C<W 'SJC^fT C^fS ?TPT1?rf^R s *f% C7rN 
W ^ W 1 ®t 9 f %TO (33 ~53, Wf*t% = wH^Uf) C^rfS *t% (E-,) 

— l<iQ>^<p c^i>iiic^<i ciilb “f% (E , ) l 





iob- 


Rfosii crotf torR* RfeR ?iR 4RR> w RRrt wt to i 

CSIFT •#^T c f ^ TO®TC<I ^1OT?T $VT*f W TO I 



ffcS-tO: '®t 9 l tortfit RfeRfl f$3-V.$.:«( s> teTft RQ»?JI 

'oM^.l^l RR 5 !!!: (R RRhh ^*llb^> 'Sf'li C'TFJf't *ICb , vj>lc<n '5T 9 E£lft RR*JI ROT I ®M 

S^l^l RfejlR C^Cvfi ^b<)1b<! , 'AlC v f?T Sw SRTF^STCR ' 4 <'j^<5 ^R , ^T5^t RRrI ^5 

^1^ OTtRC 6 !?! ^b*ii ^0® v 1lR I TOT, ^5T*T V-iJCfc ®TOT viUnl <^<JI<1M cb<bl <PR I 60°C 
wrtygBr ^TOr 5 upt *i?r rPt i 4<r tot rrr 5 c^rpt to i ^m<ii r# cr, 
R^tor tot$ rrr 5 rto, to rtcr toa riRr pitots rot rtcr i <<itor ^imim tori 

9 llHl^t < r 1 RR*F £TOf RJRTO TOi RlfR 5 1 TOwl ^TOT c^tiR. CR , RtfR CRCR 5 C^J?f TOOT 

RtR ®TO CTO 5 <pRot (RTO) rRr®* ^ I ®I$OT ‘ffR TO& on, 9jf|v5 *t% 0®H) <5<WR CRSR® Rot RsRr 
RRR 5 RlRc® rRr® TO I ST^®ROT\ tfTOTRNTRRR* t^TO# TOR Rlfa CTO 5 Tsm% 5J5«t R 5 ^ Rifat® 

rRr*® ^r i to rot tor Rifro totsmt to rir i toot rrr 5 jjrsrt to tort*! ( v iRm'‘I) cto* to 

OTIRR TO RlfRffS RlRR® 3R I RPTtRfRR 5 RR^I R?RiT^5 3?SR1?I WRJ TOTO OTtRR ^T® TOR I 

®OTC3I R*TOT RSROTT RPTOfRR 5 RfelT ^Ib'O RSfTO WRT <1)0^ Rlww TOR 31® ROT ^J^® 3R I 
TO1R RTORI Rff3R CTO 5 TO OTQ?IT ^T Rfent ^ ^T I C^H: ^Rl?J OTT5T « OT^ ?T^ ^t Rc^1!W<1 
RRto TOm W 9 !?! OTR^f RC5 I •«fRl?r OTT5T ^OTT- OTTRrHT ^c^Ic^tH <M4cHb (NaHCC 3 ) I TOlRTO 
OT^i <tot 'Q Ric'fllcfi ^RiID<p ^Rps - «nc<p> i ottRrr ^l^.ciaiw'i ^Rc^b 'flRiOT?r 

RRrR 'bi^«|l^’b, sR^ « ’flR : TO' I RR^illll? TTSRf^s ^QUT?r TOR ‘5^ s f CTO 5 'ST’T C'tR't 
TOT, TO’T'^liWI "^C® OTR I 

NaHC0 3 (aq) + CH 3 COOH(aq) + W (W CTO 5 C*tlR®) 

► CH 3 COO"NV (aq) r C0 2 (g) f H,0 (1) 



?mmif^ RG>fji ^iHji ^«*ii<i ^*1 f^rrsiH ^chm ^sa aa^, v mi^ *rj>»i a®R»r aa 1 

arofta* c^t’i fa *11*114 ^r* a^t'M *t% 1 a*«H 'Stsr ghj *f%a sjcsji^h 4<r ^*r 

’tit'll W*TT *l1\$ f^fvS aR I fa&ilR ^r WT '5TCS 'Q 'AM WRT C4!b “1% 'SRs. a*T 

'T^^H 'Q ^$R W4T CRlS *t% r^iM Wf 3R I ^53"^ fatbfl <1 ><rM R^iR fafaRR 

'AICR 9 lfa < J’'^4 Ral« “^fll "5R I 

fafa^R ^fTR *lfa<i^*< = a ¥ *H' *5f8R ®f*fi SWI'Sf^T CSflft *t% - 4^pT a’sjR ? 1^5 S’ tfRtR fact's CRH; "*1% 

^stFR alffa^H ac'nwa 5 33 ft fafawi 'SR ^’i# <£rr *j hi^<t» faQ^i i 

cbfac<n 3W a**T4*fffa »IW«J fattM fafaRR 'AIC'W afa^H^RR RR: 

CH 3 CH 3 (g) + Cl 2 (g> ► CH 3 CH 2 Cl(g) + HCI(g) 

*$ Qfom $* cw\ C-H « ^ cm Cl-Cl w aa* aa* cam c-ci « aa* cm H-Cl 
a*RR ^ I aa 5 OTFT C-H 'Q aa* cain Cl-Cl a'RR 'SfSM 
War 2fmw%I C*lf& *tf^ = (414 4 - 244) = 658 

iwir^r | aa* CR1*T C.-Cl « 4RS CRRT H-Cl a^H R’Ra 
■^sata fort's orf^ *t% = (326 + 431) fawlsga = 757 
f^Tl^Tl 

^5<sa faQ>al<i ^slcaa v lR<q\^*i (AH) * 

’Id I'M a**H ^JtiSR zJCill^Hlil C 5 # *t% - a'JR 
’1$'A St'QaR 1^5 CRTS *t% 

- (658- 757) 

■ - 99 face’ll^ 

fafa*RIR 99 fa»OTItg*1 ^5R far*f$ ^?I I 


+to: T^ict>fi lafen^rR falaRT wt ^im aR i 

2H 2 (8) + O a (g) 

-► 2H?0(g> 

H 2 (g) + l/20 2 (8> 

— ► HoO(g) 

CH4<g) + 2CH(g* 

► CH.CU&) + 2HCl(g) 


^i. fa&Rta **1% finu 

dWIilfaH 1 fatoR aSlWa fcaflPlR 'Q CWf fafeTR *f%fR3R RRTCR ^T ala I IbR-V.O « 

iM-tr.8 <a v^M 6 ^sR^fft f^taRR 9 i4(.<i‘ i ( >c t aR i w 9 ! ^fejR o^Ka fafaroR crt§ 
^1% < E| ) l^RTFR C^lf? *lf^ (E2) '^C 9 W <Rf*f "SST, ^1^ > E 2 I ^t^RT >tdb> ^'3?TR ^i'*BJ R&tiC^W 1 *t% 


R5R 

aaR*rf^ ( kJ/ CR«T) 

C-H 

414 

H-H 

435 

C-Cl 

326 

O-II 

464 

Cl-Cl 

244 

0=0 

498 

H-Cl 

431 





^0 


WW "1% 31? 5*^T3 *U wr^Tf »J% 'STW.^C* css 51? I '^WW, 

r^iilj} Mf.ffM "7M f^UlsJ . T 5r B f5T#t f^FUIS C^£ f3fe*fcW3 OTP ■rfy (Ej) 

otp *ffy (E 2 ) 3^ 5i?, Ej < E 2 1 R&iiws otp * 1% »if$* 

<?*? «<l4tt f^^ut sis’tffci $*?)!« e»nt TjOII&^B *t[£ *^Wl ClPW <?« s* ^TflC-1 

fa&m wt’flr fisfShn ^ifp?!?i ^sm^xi ^*jij5 #w 3U f^%in <p*r3 w*ti ^m fact 5u 


♦ 

i 


fj r<rfj9*w 


£, 1 


f^fRTPJ^Jl^ ► 

ffci>-tr.«; «1<1 Rfa*l’1tJ -folW! 

£j > Ej i 



lfa.tr.8: iT’HSfr RUsihl 
4«ft£*. Ei > £j i 


br.^ *ti\&C<J> Wf, 'S ^1(?1 1-^*1% W> 

«n?®T £3, CfW ^ptifa ^I’^lOn , 5M 5U I TTFftf 7TW ’STRIPS TjNtr 5U i * WOT 

3T5T ’st^-E's af*to (electromagnetic radiation) iilWM Mdfaw i ^ifc, wt, 

W*tW. ■5tTT^, CTOirfs'R, C^g|fit»m fpp%5? 

*f5OT TP'WfiF <9 WWPPtfifr 5U I fvUWTT? <? OT*J3fo 

&si? *i%a ^sr um (ffes-v.tf) • '$i$w x?T3 

*1%a 3*7* WB f.'f'W <JrMf«i CffigXOT sj WS'Wifl 

Wstr flrtf^, w3 smnrf^w sr«?5Wirt ^prt 

^"5 1 ^ 5OT- <PW7tf W^g W[OT 

5l?3i i w;j»pnp. ^|r # WI w’folp 

^RJIU Wj f^7> i&FS 

1^11 l^vnl f3OT>^ ^31 i ^lOT , ^T-^'- 

r<f^m ^3 <?rfa ^sr^av^s, QHObfcst* y$r# 

fs^f&in TO ^ «if4|J3NWS w 

r^in s <tir ^3 1 '*>^s 

'«3*yj^RT <^7? W^WRf5) <T«3^ ’t<R ^31 1 WF 

<T* I?? CWC? 3 s r^-^i1^CSr*» (4f4w v9T^*5iI^j'i i£i«R Rl i?V »j-*h i*i« tfy H C e nfi^i 
-W-i *•’1^ 51i i ^I>W1 »tl^ «, ^'i «J fl «liw 4*? *lt%« 51? ^ I 





WT ft 3 ! “ffe ^Ti1% R \s 1i ffe^ v^T^riTJ ^TSf | WT u)(\sRv$ ™ffe 

^ ^f*tl Rc-tm FlsRtC/P ^FRI, ■®n^JST ^STR^TT « \5Pf Rc^lW C^iR '3 *^<1 I 


C(s)+0 2 (g) *C0 2 (g) + W 

CH 4 (g) + 20 2 (g) ► C0 2 (g) + 2H 2 0 (1) + W 

2 H 2 (g) + 0 2 (g) ► 2H 2 0 (1) + W 


Wt ^5 vsiTlfec.^ RTRSR - W* 9 ! tfW^T T?1s<ll$*l (FRPf) R^j^few'S ^m 
^ i ^sftnfijrcr (OT ^liFw [R^^vHffes icsibi^ i^fsrir ^MtR ' p ^c?j ^v 9 !*} ^ I 3sc»is 

*W«1«I ft* G*iG<l (.*!<!., ’&i$, Ctf*\ 'S <?F5 (7b ICS'S? <tfibiR SN^lft* 1 ifec < P | R^’Hfew 

^HW ^C?r I ^hls ^h^lft* R^fet* '^i wi<r-"l few , =# ! f\s WT 3RJ, OTl- ^ 

^ ^mg^t i ^psics?. am “ifec^ Rl^jj ^ffew "^fM'fsvs 4>cs *ri *^cs s <i*r 

~m\ 


v.u *1% c°tw ^itowr *1% 

^■sT^Tf- 3pTiR CTBKfl vs? 9 ! ^ I ^T \5T°t ^ 5 tlPT 

'’IRc^j *sr "5?! i vsmfei^ 7Ern?tffr <b<i$i?r «s 'S ^ifbs £\sfs RRj] C' 9 iteiG*’ii i 



■^m (NsR W <P*i*i?T3rRfrJ ’^tFTSjM ^Rilw <ff ? 1S _i J <PS W Nsmfe 

^mm wr ^ i <?rte 's f>tsifa*>i f^r ' 7 t^3jrc ! t 

RRS'fa ^11 RFb;] SjfFIlft (fossil fuel) (SHR- WIT, 
CldzilpKJR « 5 fTT^ 

'fMtft fec^.<i vsH (heat 
engine) ,9 |R?I2J cMikjMlR, 

R^k (3 5 i s n1%' 's ^ 

^RHmRvs TR^*T FMCTT ^7 1 
c^n^fR^jrsi <$ 57 ^ 1 , 

l ly^ico fto ^{sw 
5p^r (?fc^ ' 9 fif^r 'Soqm^ wr ^ i 



RPTT-RiFbW t<PCaif5H RT fisgj -*.«*; ^ 4 g|'7ff,<j<i 

CTPWf% ^rn?ir ^^rrti 

^•tsRrc^, w^jR^silc^s ^c&c^j 1t fffe i -w^os R^Ws <is<]^s <?tR I 


fRJ-tr.'i?: C'W.SlRl*) 
^iRt'tn ^loil iRcfc. 


Rfe^rca R^w?i ^fm wr tri i v??^ f^spr R^ \»h ^wfR ,t ^c?j 

^\®R w "5?J I vsl^s ‘3Pll?j[R < ^ (<m 'S ‘^T^IfSfl ^TR 5 C*l SMI^IR^ “flfec^ R^^feW S^cS 

WH ^RTl'CTT, (3^6-RR umlcil'j 'W k^IciI -2tv^f% <pjc.'Sf <]><q^is QflR 5 1 



fcr.8 <imta 

^r *t%<r ^ti- ^ i s&kw *m*F5K3 ?n 7 fl?rf^R* *i%^ ^Tre sj<f ^ f^s? «*i<it>w> <&z ^ c< i, SiVt 

^IDT ^<f <?K/P *t% ^51?T ^C<T I ^lWT^*t% 'Q RBJ?T i>l$'4i|«jl^v!5 fsRFT 

Sliced (FUi Rfo^ <^r <rmfw c%^ ^ i znf'T^r *t% 9 ir i s sn% "sj^t ^ 

^nfifas fsrc*t m i %i<i^l(.'® 'S’R 9 Ri*tf ^wr wi ^ ^iHto v t1*r<f^3 c^^U'i , 
wit 'Q 3tff%^ ’lil^d 9 ! '^ 5 1^ "si^f ^fJ i (fossil fliel) WT I '*i|iJ<il <a*rfi^<i 

^tKIlfad^ ^ I ^isnc 1 ^ <7id“t<r %5t^T, ^htSf, 5timr^a S TRjeTWf^ 

2(f^ I OSWIWd ^ **!?!% ^^R ^ 0*0* *tIPT R! WTI C^ITTSt ^TRR ? RT I ^ C*R 

^£3 R(R I afjj ^5 9 fft?T, 2f# « $%T OST 2ff^f?T®t « R?tt<3 <Ttd^, v*kd*l vQ'^FT 

^nlM c*R kd?i c^'i? S'efi'Bt ^ 5 ^ i ‘^R't ^1*1^1 <tt ktcr ^rhiPi <3 j<j^i<i <wR ^fT ^ 
^nf^r^c^m wf^, <tt ^Fiifa ~sm R i ($, ^ 

*a 7 R ^1«llft?1 "SJ^f <?R RJR I <WT*ft 'SH W ^?I <71, ^<|-U ^rKllpM 'SI Ml 31 'S'^'f 

C“R kGI RtTT I 

^TET OfetCHR (7T, •«ff^ - 5fT5 '*i[i|ICW<l OIT£ *f%?T olR^I<i (TU’TH fer 1 fflR s I '■ski'll 

^rfR “l%(.<P '^Mi <W! (C<l»l*1— RT?R^TQ I '^ 9 t?T5 fimliJpl^ *f% t^C“M ^71 

<w^iw *n*it ^ i «kc°i ?n 7 n?rf^ s *t% ^t%i ^r? 

^t TTPmif^ “IhS^l <J5<J^l<I ^.t'^l T^Tf I fw TIFTRlf^ 5 *l!^<l ^I7T 1^f^5 <PflC^ v 1i*lC c 1 

■5T^f?r ^’f?r ^fs^f^rc? K 9 ! i '3T® ^d?r t ®rrsi?n <wo6f 4 iwic v * ’fTfR i 

W *T%?I I 5^lt ?TWft, ^JrWfV, Wf ^lf^, 

W <T^nft WTT^WT ^?lf|, <illb^ <ra ^ SJUUTO t%HI>li®W 

iJl'KkH <irnl<i ^1% ?T^ I 'STR <7n*I ^7f ^<Pp!C<P (7T5H ^rl^lPw <3)<^I<I mR?'® <MW 

*f#, '3|'iiRft < P 0®^Rl <lMlfjR)^» *f% <13<l3j(.<)<l WT ^ f^ 9 ! 2f5R C?TT*T WC^ 9 f# I 

*% <n<I4>IW<1 >1cb\s^l^ * P TTC?T ^lilic^ 9 |R%^ fDf^Cy <TWs I 

l r.G fHlf^ ^Jjg^ 

^hlM %*R T&3 ^nt 7 ? <3 C’T^l^RR dl^lw ■^T ’tlt 7 f, 9 flft « ^ 

k?I I WIT TffT Rt^T ^ 9 ff^ fisc's ^NtR C’ll'^IW ® 1^*91 i$c*5l 

ncnwfli^vb'e ^t TTtc^T?i w$ vn<ir^<|i i ^hjRic^, ^ ^ifriifH<i mx %*R ^c?i 



RFFTfs! 'Q (Tfft 9 fT77F, V5KCT ^FFTlft RTO *lf?JWt 'Q T?T 

>lFPP1rf <3 '^datCBfC'M fafsjj "SST I ^TPIW W^s^nt'S '3Tg?T ’b^itMICMs! RI77J ^ '5TH 

^nfi^SQ'P tirf^rs *rf <iiPi , '»^R>«j (acid rain) I '=ii*wi f*rt>?i$ ‘'Trfti <tt, 

’ifcjF'R ’fl^TFTT 'O 'wl<iw£ ft fl>S7F STFFtff W*U ^T3?T(¥ I 4^1^ «3 <(H<lte*l (TT^F £%&!¥ 
'FT^ 5 T 'S|4ii$.'» 'Q ’tTT^T ^TPTtf^f (f^R) ^1^75 fsTC*f STIFF 1 ^l^FTt 

'SflFIW 1^5(75 RRT sTPinif^P f^SFW JUTO ’tTCT CWRT ^3? I ^TFF 

‘*t&R [ Jlf*roi®i c^tsr (photochemical smog) <T7?n w&FFitfwrFT c%n«r ^tftr ’trm^5 

<H3J/Ms<iq*] 'tfWH (O 3 ) ^ 77R *nfTF5PF 13 RPTf*T»T «FW I ^5^ I ^3 v lQt<H ^FftT ytHtfad 

RR3fT?T PiPb^ 'F3t I 

tr.v£> *t% <U<R|CS*I CHRkjId^ 2f^5K 

(TW^pi (7i, <iiqiiift<p *t% ^mi?r wi?i *pT5, ^iqifHc<p rtfi (wi?h 

RQhII) v5M ^ < V>T^ WT I <rfw<3 <J“C^®1 <7 PT 'Q '*MjRl CF73I l<C*N TOI ^5^ <l|ql<jfH<P CW 'Q 

P(Si<p*il<j <i|q|iift<i> *T% C^s <is<]^l<JC^ptT *1% 1%jj 1 Pk«oM *t% 

^FllpKTP W I «PJ ~5J&. ^WRT tR C^IMM W! ^5 >ii|^j 

t rf?rm CO, ’trpr 'Q ’Tjpipjs. tot CO, so,, no « c%n?r rtw c^?r ^o?n ^wift 
crons <tkw? 4?n <ii^>ic^tfj Rtcsr ftc*r sr^ 1 cs, >iic e ii<p>fct:rs'f Isla^is < 1 ^ far ^itott 

CO, ’tTPT <a<l^o ■3[?I "SCI? I Rvg '£R s f^O s (TT^T '5fTSHTT f^T*nT <J*il?, 

^l^llW^l 1 5R5Tf^RS ^l<3H<H^T?r olf^ll ^n®Tlf^?I <5<J^.W I 

CO, ^tm ^ <f c<jc^> <nc^ I qfarQ CO, <il^fj ' a i*ii ^ 9 lMtc*i?i ^iicyf R&iil <PCfi 

•rf 1 ^57^ CO, ’HCTr W «n?t t j^»i'oi c#T, C0 2 ctfaf w ^5T <R7t <TT«fc^ “TO (trapping of 
heat) 1 T s*7ra CO, «tiPT 'Q^r ^ifi ^3<rm • J {1^% 9 [c0?i to i ^5 to ter 

^%i wrsTtut (7R^ <n^, <TR^F '^l?R (global warming) W 3?J 1 CO, ’trtc^?i 4 <^777?i 
'oMiikal ^tT ‘1^7 a©H’ (greenhouse effect) WT v l9fi>'o ^ CO, -<& ’tiPr 

^tt ^ 1 wi c^kMiccifi ^?pf ^ 9 tifaw> ^c?r ^ii<pltOT>'® wc^ 

(l&a-b-.lr) I fflqlft c^ll^ltlln WT^f5 'aMJIIJ lHw^»a| <J|q|«Pl<P xilUtfl ol^C-F 

<F<1(.^ I <3I^C^> ^ v ll t ilC'W ^5TfPTT3TT 'Q 7pd>W i <lf*l < Fil 4 l ^1^5 <Fflte I 

vSl^fSTQ 9f3pr 7713 ^TTTTf >MI>I^ mQ»<J| TOT 4?T <p[»JC<7 '«wH*s' W ^C^fi 

(hole) <mc^. i =(i^icq ’^srs'^Bf <r 7{c<f?r klc^W 5i<pPi R(.>ic<i <Ptw wr i fjc# ^icqlcvs 

?rf 5 0 (ultraviolet ray) ^fk^5 ^PfC^ ^T*n ^?r i -^?r^t *i|iwi >5W?i 
4W>IC<] ^ S^Ot ‘ S 1TC<T 'Aid 144/ lf?R> 'Sf M<J I 





M >8 



v 3 ^71 C*FJ_ qTOT? 

^?f 9JPT (^StT/f I 


\ r.°\ ^ 1 * 1 ) Pi qJ<Rls) 

TOqq, to qro to srritTOsq i ■to wt TOTT^fro i *@m ^pmfq cqqq- 

ctoiPh, c'HtHj fron tf^ro qcsr ^ffw (Mn w to i ^siror ^Kiif-w tot 

^flint^ W ^SoTO ^T#T Rcqcq TOTO TOT ‘TH^fiqHT., qr%, ftTOj WTOT qsfc ohicil CTO" 

qro i ^33 qrofa^q^ ^ ^ cfi^^ ^trwf cqifejtqro (^tfro ^frqrfq) -to qn# fsrf^ tot 

-WTO TOT TO I qftilfa TO C^T^ q=T ^ 1 % C^ltbjc^’W *lTO?ri fcl^t ^fTTlf=r 

<wTO tot TOJ iq ^qiro to^ i uRrcna q<TTO qfro ’fiqifro qftq ^raror 2351'^ TOiqq fsfRtjy tot 

TOTO WT TO73TSFR 1 TOTco, I TOF5TO ^TT^jpi <M>icq<T 'O ^fl-i'^t q^rtnlJi TOTOt^Pb *t% ^qpftTO q^F 

tot ^s - ‘^yq err (fiel cell) -to ^fqif% Rtqc< qiqjTTOq (f^rorr o ^tofi) toto i ft*t??j* 
^ tp^f TOr^fTTOr qro, ^ qq ^jqifq qrroy^McqiT <wTO to to cro? qqrs^w. ( 3 , : =€ro i fiqifTO 
q^T jqsqro cTO TOT TOq I ^STTOT f^T TOT qt^iTO 'qfTOT qteftq qfro ^fcqPTO fP ; ‘#5H<J qiqqTTO 
qf TOTO^TH WH? ^5^TTOT3r^'^TOqn 7 ^qif^lTOTC^ "TOT TOj^ITOT^TTO^ ^ftqifTO 

WifT qMT TOTT- ^fpn TOTT *3^ <5®rq qrqfqfro dPH, qf C^iTO ’Briefer qqj TO HTTO- ^Tj 
cTO qm €rtas?K5r (fe nfeto tacta) qT^ro ^q-f tot to i tort 3/TOto <5to 

’sjiqifq (tfiel) tot to i to^tt q^sq qrqrcq tq^qN (^fero cttto ^ttTO) cto totto 
tok? q^ toi^. i TOnfeTO ^totcto ^n^Ttq qqi o ^fwr to frof^TOT^ ^.qro 
f^ro tot q^? i TO^q *fik ®t ’f iqf=sT tot ^ttto ^roiq ^r c^ i qrro ^pt qroro qrro-q 
C 0 2 to < #iTO^‘^T'R 5 ifTOqTTO’ qiron tos i ^i^cq , to i -icq<j "#rt®TO ^.TOq 'o Iroq ^iqrfq 
froro toto^ ^qf& q^k ^ttto i 

br.lr C$Ff (Electrochemical Cell) 

^qcq qr^Tfir ^rrorq m, ^iqif®ro ■^S^q qrrofw q%ro to qro qjqro 

to i ^qiroqiTOf #tero totoTto q'raro tohT^cs qqr^, Iro qr tot qqNqf^yv'tf^ro 

TOT TO 'O qiTOT^T ■#5TO fq^q'fTO^TOTOT TOT TOPTf-K 1 qM^ TOT TO I sfeFTStfq (Iiigl 




filxni) 'Q COiqGt (AlcssamfiO ?HTOfTO i^jfs *f%0$ ?[’tT^?r5 -WW 

^Wlf^OTH I § %$IC<T « CSl«lGl ® 'SIWIHlttlW ^’►W TOTT 5 ! TOR <7T, 

■?^8W^*IW ^f5t ^EFt-R^rM*! RR>TO (etteacin) TO5C*f R'lJS 'TO I *j*T5 'AfOtil 

IMd wR 'mNfll <i(GlR CiwR I ^1^*1, ^ 5 I«to|Pi<p cW (flamic Cell) ( <H CTO 

{Ebfic Cell) TOTS 9 lRfi>'©) ^ *JTOEI CTO (dectohmal cell) <H?T TOTUT 

fiiTOPi^ c^fc^ 5 (MB to <n?i i R t iS's ,i th^ ^s<i^j<i ^^‘s.<it > ir<jfH<> c^ifTw 

tortt ?nrof^ RR>*ji tot toi \4>l^>sfattr3 e t (eleciyis) tot to i <ti <tttot 

'if^'sf^cd< 6 T TO TO 'itt^ CTO (decide cell) TOT I CTO ^0R*f, 

CTO’ (deed) , Wt-(7i^> (saltlge) S ^t^sfTOfaJ TJTO fTOJ 5 tl^ I ^st^TITOfw 

C<PlWJt RR>^ '5tlc c lb*i] TOTTOTT I 

b r-.b ’lQ<Tlfl ® 

^BslD: (7T ^TTO ’TO 1 ^ W SMlRu TO® 9 TtC?T, *tf?frlft (codcfc TOT I TO 

^IC'Td "SWT ItoT 3<jIr© TO® ‘ p ftC?T »TT, ^Ic^C<p (insulato TOT I <*1^, <pl^ (31^1?) , 

3^5 WT, 4^1®, "TO, *TTO1?T T5TO 3^1% *lB<ilD 1 rc^ic<j TOf I f^TS, ^fTOTOTO C#TOT?I 
(ochnistn t 53?T %f% TOI "j^'olc.’l TO <TT?I I TOT:- (b) RC«n<Ria'M<p (eleckic) S ($.) 

'©l^'sRcd<JJ (electee) '*lB<il^ I <71 TO^T ^c«n<PijH 2RTCTO TOITO l^p. 3<ilR>5 TOI m»Ic<p 

^TTOfTO 5 • 9 1^Rlft TOT I (7PR- W *fl$ S SIPPET? I %!WI^ <lf^ ^lf<i<llD<l TO^T TO 33T, <*?TO 
v lB<llIk<> iBuifl TOT I (TITO Offers TOt , 4^5 , ’TO '9TO i 1?l?R c f I 

'o^S^lfl: 9 llf)<l|1 I 4 C^C<p ^ I 

c<plc^fl ^c^KPiaBi^ 9 lf^tfl 'Q ’s^c c t?r coimPi^ 9 lf^tft) ’5ic t Ji Rm's <m 

<PW I ^sf^JTPTOf^ C<M<i 3^0*1 T lf^ 3c?Jt*6?»i I ««3lC*ll'i> ^sf^sTO ^IC^I'^ 

^sf^'sTO I 

'«mC-TW» b . WTfW 7T**T^ R?I 'Q A. (TPfW 5^C e t?I 'SUHfeTC'W 

(®<3lC r lb) ^ HteB'S I 

wwh b . 1^®s?n c^fc^ g<rc«t?i <j>ju>i*m <n^ 

C^TIWTS) (TH^ 5 5(. 5 1 < ?li*T 515^ ^CfT I 

4<pB ■'T1C3I MC?J , '*UlC*ilis <3 ^JlWIviJ Rc^iW ^It? i T!^ ^>W <3 <J3lblR<! ’5It*UC I T 

TO CTO 3 ^T TO ^ I vaf^factM CW^ TO 5 ^ « TO 7 fT 5 %TO ^fS ^T 

ypFl^S WS TOTO TO I < 3 ^ CTO^ ^ 5 %<sTO Rc> IC< TO P® ^ 5 Rt * 1 TM 

<1J<JTO TOt TO I *ITTO v«1^1 9 ftTO^t?T TOt ^W, CHICHI sTtTOf^ 5 RQ^JI3J <PCfl *^T I 

CTO^ "TO^ <isBlR?l 2fT^ <7T 1C®?1 3 ’IIC V I ^ WT ^TtC^TO Rc^lC^ ^•'‘tlTO 5 

2JT3 <71 ^ ^ TOTH® RdC<3 TOTTOH 





'G ^IWB 15%'s^!?! ?fa7RT (RSRT C 6 ^ ^fRP I ^ (RRR 4?pfg 

*rR?R & «n^ ti < ic c t?T iic*n 3TM*r <pw *&»r <wi ^?r i ^iit c r»if*i<p c^ir^i 'suK/ite 

« W7RT5 f^PRR *TR5^ ‘T&C.'R T&m Wf ^TJ (<£R5§ *fTJR %f[ WttZIRI ^<1 

^T’f'T '5|}lc*il\5J 'Q 4»5lcrtb *&*T ^RTT <TRT I <3^ 7 T* E T^ 9 RR$) Cfff®t^5 I 9 1)l«1olPt^ c^tc^fi 

«iilc*ib « ■^twts <iT5?r wt i fewcR <r^& «fT®? ?iwt ^rp 

*rf^ ‘*uit*R^ >i&$j *n$ <N , &? ^?i i *ui«t!>|pj<p c<MRti *wlcHb 'Q <Mlo<liiC < p 

^n^Rr^s <jiibiQ<i ?it*nw w ^?r ^ i ^ ^>i«<i 'sirciw ^ ^?n <rig ^ wt 

fa*X>O0<i ijj<V i 1flrT P)R?vs 'SWRI^'fll 

*tJl®relf^ c^lcqa qi? / *itvs^ 

fa PS 3 3<PlC?1<I ^S^RT <1MC5 I ^RIIWJ ^JT^/^TT 5 ®^ ^1?H «l*1JM>i! I C^PlClt <TFJ> ^ ^ ^fl^RI 

'’WC'R Q<lC' , t fit'll ^IC^, '®!^.C°1 v ©lC < P «H$/^ ^f?H '©%<,'» Ifl <JC®T — C<l i l*1: ^IRT *5^ ^T *f1\!> 

^TRT ^frfJ WK e l \<!MI ^ITFP, noI^W ^STR 5 ^IBT/^tRK II) RT Cu|Cu 2+ (aq) RC*T I 

^|*f3lCT, Ag|Ag"(aq) ^ Zn|Zn 2+ (aq) ^ST^TINT «n^/*iT®<i^1?PT'ftt%^lc*isi ShlW i 

Rf&TIt 

^Ural ^/*n^r ^TRT^T ^>f^Rl C^jhR I AgjAg"(aq) '©^sqlfliTfa T<iQ»iilc<p ^tsi?ti 

ftcsjFsww Onus *nfr i 

Ag(s) Ag + (aq) + e~ 

*n^/«n^ ^i?r falaRiT sRpf^ ^s?i shr* i ^sf^^Rj falsRRr ^rr®^ Ag (s) 
r ®TT 5 t ^<r Ag 4 (aq) ^ww 9 f^t c f$ ^ gft^s ^ I Ag + (aq) ^ «a^ 

xPiPT <n?i, i 'ol^.c c i Ag + (aq) ^T?R * 11 ^ Ag(s) ^ ' P ft^r c f® "5R I 

vskc«i ^sf^RT W 4 t RI fWHT s f fron I CWsU ^f& oR)SOl?l 5c s 1 < PJjC'W T 5fFtR 'SfRRt 

?RR ^ I f^I ^PRIt Wlft, WBW-f^n?W I #f <£FPf^ ^sf^^RI ^PiR ^ (Wl^t) 'ftHW 

^ *R®r ^sn?i tton^r ^ f^? i fifiwra 

yWI^H-^ITC^ '3 'S|JltHM» I ^sf^PTHlf^P OT C<T f^RH f^l&fll 

WC^^I 'sPfRT <71 W'f Rf^il I 7P®fjJ ^1 W ^If^F5 | fifoai 

7 R J fRT 6 t® '7®2^<p^IR ^?T I '3HRT SRT^T T ®t^ c ?^RI f^fWT 7 P S IFR ^RIT ^IRI I 

^IlWPb 1 <Qhji : M ^ M 4 + e~ X ^ X + e~ 

W\C4te : X f e ^ X M 4 + e ^ M 

Ir.^O ^li^lfH^P 

(R <r5rr ftHterr ^fwl5t*w ri%t 

nfl^Wfl ^ 'R ?TPTt?J^R 5 *f% 9 f1^ s f® ^?T, ^lc<p ’UI«T©|Pj<!> C^R R^T I vSTlf^RIRT C^R 

(Daniel cell) *UI®t*il^^ (TW i \bj|fq<ih (RRw Cu|Cu 2, (aq) «rr^/*rr®^r ^strr 

tB fkwz< Zn|Zn 24 (aq) <T^/*1T3R ^t?R val^^M <\<i^ ^ i 1 r 3! b-.ift-'a 'Siff^RR 

CWRR (7RRRT I ^JltvfTS f^PTR ’TtCS ^TRI WB '^fRRT ?n*IFFC$?r ^ICHl ^ftR 5 1 





feww few to few >n«tt*KG<i ^%i ^<itii «nw i v iw^^ la^Fra 'jiwt ttsftpi 
^itot wn fefe ?r (KC1) ^‘fff IMiffea feS* ^ t iw wn ^r i #< 

'SlWil >1R<TWJ ' y r$£$ WT -$3, mw I^C^jl'f fafiNlI l? 1 ®? *=>£&> ft'< ’SJT>^ | 

fflm : Zn (s) ► Zn 2+ (aq) + 2e~ 

«>Jt«'N> Wm : Cu 2+ (aq) + 2e~ ► Cu (s) 

cm fefesr : Zn(s) + Cu 2+ (aq) >► Zn 2+ (aq) + Cu (s) 

Zn ^IfFTFS few C%C$ Rwife^ft (dissolution) ?C$ ^C e t Zn 2+ (aq) ^T?H 

$.£< 1 '^ v l<iRc < i 5 , ( 3*1 C’l?l Cu 2+ (aq) sj^®t <f>c<i ^| I 'S<J Cu ^JlWftij W^TT 

4lC< I ?f^ K 5‘ 5 t^, ^H51C*i1C^> ^C 5 1 < wii*i "WfW $C®1<PUC , ifl ^l>l'Sl ?T3 r f <KS I ^>kc«1 

■sbt feta ^^t?t njk<p <ww5 srcTc^te cw ^in?rrc5 3wIH 3^?i 1 srcts 

fe^ 2R15 I «lUwl ^f^TfST, <lfe CWTIfl ^>IW*1 <H^ ^BTT 

'A I $.0*1 <Jl^fD ^tO 7 ! I ^J<I<1 <7F*f, ScsiRrs <*$* i l >< T t>«10< ? ^>l$?l^l'8 C<M<i RiQhII C*t£? 

OCfl?l fa<P (Tfwfew 'Q ^TBT ^TOfefl $C<1? feosffll fi^3l <bCfl (R?T W 'Q ^te>la (7T*f I 



ZnS0 4 5?«t CuS0 4 5^t 

fea-b>: *tmr®Tf=R> cm \ 

■pT *£R 1 ?I Wt-<7F$>3 <3 2 tC?H^%^T Rc<u>*il I 'qUlfll (TTW^T <71, 'a»lcilc« Zn 2 + (aq) ^ 1 ?R £$fe 

W i WfiPft*, WOtflOS 'Q?r c t <RW Cu 2 ' (aq) Cu WSJT $3 I '©kon, «H!CHN> WI 
Zn 2 + (aq) ^ifw ^ <3 Wean'S Cu 2 "(aq) WBTC^Bl I Wlf^T (7T, <^tM 

Rc“l<i 'STTjPT ( «ifviy<p 7TT ,? HTW^ 5 ) *9^1 < ?fT^5 ’ntBT *(? I ^T?R ^<r>fD ^ c fB5F s '^I*JCH<1 

^t 1 Sc'SiID'Q 1 '=Nslc*il-i> TO Zn 2 + (aq) 

'NliJC'W mrc<pG ^BPT) 20 IBR ^ I «i'iiPtc.<p, TOI?f (Tf ^ 5 Cu 2 + (aq) ^T?H Cu 


iPfUH 




T$C"M W 1 V C TT5P? TO^T (>ii*tWP 'TOR) iff SC3 i 4TOF W TOC*fb ^T5E 

tor tZn ?+ (aq)], 'TOsifaw wws ’tfTS v??5p? toc-w (wwt') stf * (to si&w i 35 

«Ttcara *p?tt tofe? ^hp® tod r ^snn ri i <piw$, rto-cr^ ^s to , srjwt to?: ^ 
*JRW {K 4 (aq)} <? W'J? {CF( aq)} **t»?G **?«! TOW'S « TOCHto-TO* «flW?W 

7W*5T«W ^SJT 5D i 

tr.hh ^ OT^ra 'Q 3J 

TO W«1 (»W) tS* WWlfa* c*rg (fos-V.io) l TOfWtW TOWI TO DBfftfa <^1 Mlfa I 

©*tw towi «iit*r»ifo* cro AfcMf^i $r $ &nm ww arrofR* <4rt«? to 

W Mf«5fcv, TO CR« *&* C*W,OT crm ( Leclartche cell) 1 TO CR»l TOM1 RWEFra 

^WW, CSf^S TO!fl?B. &WF 5TOW, (W W^W *T9fa ^ITO DTD3T? TO I MWfa* CTO3S 
•TO ’git SR«*5 WlWflb *3 TOW5 *jT3t *tf&£ l W* fP!T TO CRR *&£R CTO 
(electrolyte) <*TW RT 1 5R *m TO C*W3 ’T&R « cow ?wEH *PST5 , ?Hfl f^i. *v?DTg 
C*Hr ft® «ft5yTt6-^ TO 1 



'V)U.^‘-itr*<<:i*SiIt?'-’ « 
fat* C*W#GMt <*C 


Mnt> 2 -«fi? ^ 

uwflSlP 

fat* f.*ir? 


TO CRC 7 ^ ^?rCHT5> f<CRC3 RWSFTC5 tn*>«j fs^wsr 
eng (c*ftt) to w 1 TO c^lStfi? *n»ttf^0f ’felJerTO® 
(MxtOj * «iai <gf to n 1 q«3 

frcRM wrCTifoitu c^rstt^s (NH^Cl) « few canards 

(ZnCL,) fi|%A «?Cs3 vfa fv^* (paste) -W! « I 
«P« TOttf ?r TOa TOJ (starch) W to 1 tag^rg 
faiCTO CVW& TO TO TO fifq IITO? TOWH& WS 

^JWt TOTC 57 i TOW’S f$l?JM TOTOf^W 


fW V.io \S»^ CW 


TOT ’TOsFT^f TO^T *T- TOTO TO *T5 1 tfipt C?TW?l ^ 


51i , 4!^' 1 t ?T*?, V TO ^f?! vui*1(Pier ^iTt^TO^TJfjsI '*il^jr*l , <il?f1?! 


♦nfn '5??nf, wijicvHWi^ CTO^s ^ cTO^Cws ^ TOt ^4<i5w < n?wi %?cro 


W'fC?' ""IW (f^5~ v.io) • 


’®tWMt «flfn, ?t*T4JrT ^<C4rf WW r^jW. «, ^!j 3 TOR-H*fllPW (WtiW-^BrtsM) VC*l 

-K<C5?5 ’'pi TO TO I W TO OfWsJ TO??it155 V TOCTO6 >1?C-1?3 C*J>f*T fact* 

c^ril 1 


TO7HT5 ffow s Zu(s) -> Zn 24 (aq) + 2e 

TOWfef^U! : 2NH/(aq) ¥ 2Mn0 2 (s) + 2e -> 2NH,(g) f Mn ? 0 3 (s) ♦ H : 0(1) 

7n (s) ± 2NH.r(aq) ■*■ 2MnO : (s) -* 7n 3 * (aq) - 2NH\(g) 4- Mn>Oj(f) + H : 0(l) 



'sniwiw* to ^#5 ^?r i lifcw^RPT <pr«<i ^rc«f ftct 

<It7^ I 'SHjftMh •'PJIWIt'b v5 ^Jf»tlf^W t'ft’f'J tlFTPErl 5j^«t ^?I fwllfs ^ I 

^(Tlll^N ’3T?H WNPllPto ’51^5)^1^57^ R«?|Q^ ^5 >)4^f<4s*l ^<1 ’5511 I ^T^T TO, ^JlWlC'b TiK’T'J 

tc'l^'i <J>C?1 I «tl»wl WlRl, tc^hCM 2RT5 Wl RniOS<i tS^fFR, vsl^c«l (THftt 5 ! 

fall*! 2)CfJI^*i (TFfTt»T l§Tt (TFT TOI^ ‘TOC'tt ScgRs f^l^TPT^ 7 R*jfb'® $£<1 ^FJ?TT I 

Iglt (TFT ($UP 1.5 CSF6 Rs? ‘ 5 TTQ?n W I 

5>) I i|fl t (Ttf^f (71, ISlt C^Ff K^ftH ^ ^BT «Pt W <K?i *TT, ^fF. R^Frlf^ (7 T?f 'll I '&tlC e 1l(Hl (FlC^ 

COC<j (TFT, ^"Spr^T? T* 5 ! PlCbH 9<pfb C^-V.b) ^*1 I 


(TTt 5 !^ ^TRH 

•35<l$.lt<l«l ^IWfl ^|<4{ t 

TOTT 

<P|f »i ^ 

t?lR's ^ »n 

tW<ftS»l 2r^Tt5 ^t?I 

^TtC^TS 



i)jf»1lfH€if ^'itsf^ltt^fl ’5^ c t 



'3(5IC»(tPl<J|i| c^nt® 






%^C^Mlt'5 







^^-Ir.i : <)<J«I Wfl Iw &l<? fafejf l^XHsT '^<10; T 


^<11$ fsHTT ‘'Ifll'S'i 'Q *1'$*) ’Sit (TFT P)W ’ffl'^l <nC?T S'QC.JW ^104 ftPitiT 

<tpt 1 ^ttwt! c<pi4»u.<t ’Sit (Tit 5 !?! R>sw<i ?rFrraf^p *r#ter?r (^wts ^rcs <ttg?jt ^tott ^tt i ■wufb 

WI?T «IUHWf(.*1 ^l'®2ik>^1 <J1 *fRl1*H ^TM WS I 

Tt^T 'Q ^iQd^GHs <|jfclQri 2f»K 

^Njj! RfS;j *1<1CH<1 <(fGlR <K<^W ^RTT eflRp CW- ’Sit (TFT (dry cell), ^W<mR CW (mercury 
battery), CTO-c^lts** (lead-storage battery) <3 (lithium ion battery) OlblR I <hlbtR 

*fl^> 'Q *rm ^* 1 ^ t?r ftsff 1 ^ft?r <ti, ’sit <tft ’lit'i to t (Zn) to <3 MnO, 
<m$m W ^ 1 iii<t<p|R <7Pire Zn 'Q WMR^<i|y| (Hg,0) ^ 1 ^BT CTO-<?$ft<iw <iifDlR, 

(<Ht^ >it><llt><5 k *||t<|> t>l®1lt'il<1 <Plc«(r (T?f^) l^nt (Pb) 'Q iw ^^(lt'5 (PbO,) Wf 

ftsf?T I RlRrm oMw ^iR? 1T5I C<W«HS (LiCoO ; ) <ii<j^l<i WT ^?1 1 *TT^ 

(heavy metal) ^JC 5 ! I ?TPTraf^R s ^TlTR RwoHIJJ <5(lblRc^ ’Sift <1^ (TJMd^ Ri)l^ 

(toxic) ’Q <P5Ht<i ^Rb<p|f) (carcinogenic) Itt 7 ^ ’iRi^s | vsl^c.'n <Jl'GlR ^5lt^?T ^ (TPOT 




iPIRM 




Sflfft <?. «fTT^ Tfjntj ^3F 5H 1 Rsta^Ct "5131 *ilfi?Cs fiflyt ^flPT « 
V>tyi 5^1 TO^T l •’lifaC* 13!^) « $f«*a (CTO'S *3TO STTOfW? iffWf 

<p^ i «qtoj <5rv*ifac«< <i<j?^ aiwsfa* *nf£ ? *hhc^ *rr^ «rir^ wsainj ^ tawo-w 

sjlvif-R^n (food chain)- 4 HOT <p« i wrf&lfita <f$\ TO vjfTO * Hlftw ar^fi?* wri «j^-t 

^fl*7 £sJH?f3J -'jR? Wj 'IKfl I •'j'-’flU ^iIWijJa «jfj |r .‘?I^h€'lr,<}? *1 i<) wr/1 C4W •TO i <W< 

^.iliiiiJsi ^wi w sjpttot^ Tdi^urs *rry <; f.iibi x ^ (recover) 

(cyclic order)- ^ w^ <inT»if«3 $£fst?3 <i<5ia <531 ^iw i Mf^OT gs 

]5W dHt ^7TI*iir TO | 

b*. ^\S <PCfl Wm 7 R^'l> r i 

WB CTO$ CT. Mjr«Twfiw ot* pi»w- mw, $1$ <pw crfElfito mqi nctcHte « «*jr«n& 

"rf^sro Wtoi to Sirota ■rn? ^ 4 ?^ 5T i fro ^r^s^^stw to wr 

4*to '^'^i<? f^url f^. tocw ^*rrw to to i jvw^ 

<mc? cwt, cw «hl*wtfljv c^rw ftqystffc frcf&i toi to ^yi, tpraftlw 

C<f « <ic^3 $31*1 Rw^.-lfffl §«7T (<!t®lfai \.f TOSS 3* i C*l C*tC5 fotWlfaCf <tr<J3lS <?« 

RGfrtii ^jf^5 to 5i.. T ®1^ ,a f^SRP <pro (electrolytic cell) TO' ottj 

fojja?n% ai^uf4^ *t%?s graft's ?u i ^f^ftesroa >wictj , ii^w (electroplating) wear. *fl^ 
fron*i^ to « 5 ^ 55 ? «wi^ i 

br.^8 '8t^^fic^i? e t <3 ^TIH C^H®1 

«f^ftc5^r c^Jwa Mn»wjfn4 cwxa xml, w «aiMM5« c«p^ Qq* («w 

to) c&n fro^ f«c>fw (c^w 5 ?- wrf&ifa) ^ «r^5i 

(one-compartment) ai vpr ?TCW (two-compartment) TtPPP 575 
*W3 1 «tjR ^nf^ww top i f^as ^ 

c^j wit c?iwa van feiv*!i<* M*t^ 

*JHT , 5J‘T '*f^«wa (’“ijJtHt©) 'G* '■sr^afl? 'V-II'v? (?fm 
«%WTO (^JWT5) -^aa 3^? 5l r 1 sSSJ Wl 3TO 

sm 1% ^rjjrviij5 vjTtfz nvtf wt^iw T%J,tr^r 5tJ . 

«fr*rr«^f -j nin v*pn?tre « *r-TO<* , ? ! tnR 

5 f 3 T w% *n?n ®hy^ wi i ^'-•rr^i^ ’siuh ^.>fwro!i> 

(TOK) ' B ^i v r 5U 1 . *t tow 

c 6 ^ 5p?t (foW) Wji W'JW Mwrc^ ?ptfi5ttk'-5 

5U I tflSTCT CTOaa ^TF.'ffC® TOR f^fTO ^5? 

tw8*t ^loa V5t ftrai 501 ^jtwitosa ftaruw f4aroj 
Gr-n iW-« blf^vn won t 



ftSwi 2Cr-> ct 2 Cg)+2e' 
^TOWl^m lNa*+2c ->2Na(s) 


\wir»i wm 




f^foat s X y X + e~ 

a»n«te fa&at : M + + e~ y M 

^771 aw *fswm ct, wrca f^jrasranss *j pt ca, *?tc^ 5a, *& ffo jr® 1 ^acFt 

<5 'sfWTftf^fa cafcfe ^ '.is will's c f^wfste veaia ^rcren ^ta fe% ccs ^iwto ai ctw^ wt 
< 31 f£ 1 orifrNf < 8 f^fo 5 Rj wrc whm* -dm sraffafta c$tera« «*wf-fawwi ft&w 
cai *vi 1 w< 5 f^csw ccr«a at? « cava Pica c*r a^p 1 

br.^^ ^f^^TTOf^ 5 <.a»kan 2ft?Tf*t 

MiffWcw afa« v «f^«faEiwa w>w cc< ■?! ^ arja <$^j argsi mow ww ww. r cs 
<«w^wwi <s 0 $*fasffWRi cava cmo ^'tfacswa hivot ccc-si an^a Oas <*r-u ai^a w 
w^iia ^TW^TGlI^ (electroplating) a^ vs 1 a^rcc 5 ? w’Vf'/ia ataj?^} 

Mato^a ^« 7 itvi«i, nrcfrc caw a^a fa* w* 

(extraction), $^*1 (*OW C 3 »T), 

M^aWIta SfriTCfac ‘•Mctfa facsa-i (analysis) ( 

•arofir ■afaciia*i (refining) w frjfalcsM 
(purification), ^rfawa vwrtfs ca^’f't*? 

(pollutant management) V*J)fa c?r 512 
cag'-s fC\ aTaTf^a ca^ws 
‘c^Jawsa fa^a 1 

«f^^CW cc>*i cava era cuv c f^a fan c**iw c°fer an 1 ofH* cava 

era wPct «rt«t«r^ *rrc-^* era fata cai arc 

wtasjow ?c»®i cx'»w JtrvOT ea 1 sa «vw- 'snrwics 4 f$osf 9 tt <w^ Brtfos 5a. <wg 

ejiwiofe < 3 %u?r <3^ fasrifjH vrc ,e nfa $*713 era 1 wf wtw V/ieiH ^icht^ 575 citwic's taifVs 5a 
«e« <3tiBt fcft*. mis 1 $$ faces* mvcai «tif^ m^s mtm ws Mrra (fo^s-v.**) 1 MilWwira 

<?%tfa 7 £*T cccaa ijwtttj fafa*$ ^aT 7 ^j 157717 w'C'ii fa 1 ^ 
■afitxiM f 4 fa cai arc, caw Mifow wcstfiteca MfaaiM f«Wa 1 
r c%fc 2 ic wit?? *tf?r?»n*Tii ■ 5 f%a»t esn 
arc 1 %rcic<fSc «i^a a^ca a???! tfwiws Wa 
cars w*v <*a^'*f^nfa c f 'Twa (sensor) cava 

cai 5a 1 

fowl 'sf^factfd ccVt^i aunts cca aiwar^r^s ao,* 
SW 5 M •rfjwa itwnpn 5771* ; ® 5 ^v.iv*>) aia 51 wa 
«n»pi "iNiwi «f5 Mf^vf «« MtnciT® ft 

"cnTTiTis ^rcs 1 1^,5, ’e cmyjre 



fi>a-v.io» , ®%amiaf-ic sjpfw <?rw 



TOR 


2iR>(FM 9 n® ? TT <n ^rfstf^s. a^ji®?i ■srwror £®ft wt 33 i ^ttc^f « wc^nus? 

wmn 'S&tt c^iG 4i<w *ii^l (channel) ^Ic^ i wR 3,1c®** ortST ^*tlT> ■spre> ft^K 21 <jic3s (<biGlR) 
« l^p, 4 T<r:^i w ^R“ta^ c r<r#' ^ c ^r wi?i 1 rc?i *t$® i 

R>IM-H<f»H <WW W*ff RIF ftw Rffi® <lfa ^.•I’JotI 3WI- ^TtCRTF, WICRT& *6 <5 (Gift I 
4Rt?r 3wr*|t®iin» ^Rsffi) ^sfe^fer^r c<pic<*<* frm (?m cr, c^ra s&trr 

^ ®t$3fROTT HR*T | ^|ij<)| wift, >lM<JWC3f1 3TK$ <TO?I ®^fRE?3T wtf (FTSR- 

'*(I?H, C3fGR RIC<I> I <lfF ^TK'Tf'E 'Q <>ilC-4lCi><l ’SffaTRTCR #TR>T <RQ?TT 331, ®l3C*1 ^RsfG 

®%3CWT ^tl^® 3CR I a(l>tC«n, WI ^ F3FT CWR ^ c vT 3£® Ir^ !d<*l«<* WIRW , 3RT3® 
^ «nlC*ilC'!» WlfR® 3 ?I I «|»liPtC^» > f 3 RTR-fRR 5 I*f R^TTR Rt^R RT 3 TC 7 TJ 3 C<Fc.WI ^IRFIR Wl ^5 

RWT fR'fa RstR <railT> ®TR ’nil?! (screen) 3TC3F fpRTfl^R *1$ iiM iifnGw f5%cGR 

(digit) r&icri srw rsift i rwir riirir 3t 7 ii, 4 2f^% <ij<j3.m rjcr re$?i sg<wtfctR rkrm 1r% rr*w> 
*33* ftPlb R*IR3 <*£yiR> I 

witR, 9 nf^?i 2H> 'Q lf& cwlt^w rrrt^ riri Rf &® 1 Rtfa ’1 <>chr rrirPh* 

f^FTtf^ (FRTRT ^TT I 

h 2 (g) + l / 2 o 2 (g) ► h 2 o (1) + ®tr 

^ ^ 31^E§tC^R ’S ^ ^ «33* ^ Rift 331 I R>l3C 5 'l *nf% ^‘JCR 5 ^TS^ 

f^lam « ^%R^R ^TTPT ^TT6?n ^t?r I 

2H 2 0 (1) V 2H 2 (g) + 0 2 (g) 

^ itU ( spontaneous) ^3, ^s?n?J ^15 *T% Irus ^ 1 

C^lc^fJ ^TTOF v llfHc < P ^5K5t <Tt?T I v llPw f^T3^C s t?I WRT (FI ' 5 %^Tpn?lf^RS RR^5 331, v i>l(.'S 

<TFn#RS5K<I PjQ» ?I ^JtHI 1 * 'Q <PilO<ll^ <Ji<J^I?l <WI 331 1 7 H<fBI e t'5 *1I^><1 ( Pt) ’IT® ^TTC*TT5 

'Q <PilC v li'i3 RR3T3I <WI 331 1 *H®lfaSQ^ Wf ^UlHi 3rft3J ^*1 <K<\ ®tC® 'jjlfD'il 

'SlilCHl^ <3 <WlCV)iOb<J 2Mlf3® W1 l HC*(l'5‘ f<Qwil 331 1 

’Tift f<tt<Jlfe® 301 ^.l^t<alw*i ^T3R « 3l3 , ^ 5 1 ^t3R ^?I I 31^5^1 ' 5 H3R ^5ICHI6i> W#® 331 **FR 
'*(i3l'l 3?T • 

H 2 0(1) ► H*(aq) - OH* (aq) 

^TRRTS^m : 4011* (aq) ► 0 2 (g) + 2H 2 0 (1) ♦ 4e~ 

^ms f^Fir : 4H + (aq) + 4^“ ► 2 H 2 (g) 

4H 2 0 (1) -H 2 (g) + 0 2 (g) + 2H 2 0(1) 

RT, 2H 2 0 (l) ► 2H 2 (g) t 0 2 (g) 


'JTTRRTC® 313^%^ ^ Wlfll® 3T?I '#W 5 I ^tTPT <3 37?T^*I TOSI I 

3T^gW5T , *iT?R 3131 3l5‘C^ICW r I 9 PPT 331 1 , «| )ICH1C^ ^R^T ®0?I 




qgwns? c^ttj i ^ajvj c^ r ftfswn ^alwijsa ?ru ?[?j *r i 

«iwc*i >fwnV®1jra <a^T5 *J*i, w Ippot ‘?^5 Q ^ ^sf , 



ffca-b-.iS: < nft>l'«t^fa3 1 ttl 
b\*H C3Mat$5 M 

<7fl%am c£fot$os» ?r»$f q<Mc<? 3 ^ (brine) \ c*i%?n*j cjwr3w <pc< 

•wr^ ifTPT S»<8?frj ^51 l Jj^nwa BRf >i^s3 *!(£//> ^ai 

tti «Q05£ 5^^J?3 *1lfo5¥ CTtfelif^ cgffatt© f5W« 4*f HV, C«HH! q$s5 

^tfsNr&l «W 4?i:jJ «r*fl « WWTO •WT# 'Wpe %H 

*T3T5 CWin 5T I ^CSKT CH, Cdlffclim C5T31T5 qflT* ^T^. W? «iJFC»fb £ ^tlWICto K!4W f^jJEJ 

• <?,'W?- frfjjwfi 'pw*? <7nf^nrsi J3?fstt^5sr Fpj??f ^r«T5 ^ 

WTObiJ *IT!38f ofl^Bre W3Ft-fa3Wt ^ I C5TXBJT 4 fijy #5 GT-Wr • e tT5^ f^Jj 

vmfqs « 4rt*nw t»H flrhM-r<pft«M f<f«?^sj 'biwhh! ^ awi i <7tffcur>; c^rantraa <v% 
q^f £*|tiSHW^TFT (Na*), £#!*&& i? niR (Cl~) *£ «*!<*•< <J FTJR (H"h « 9T?^f^ *5^7 (OH”) i 


2C1 (aq) -► Cln (g) + 2e 
^rwm^Tn : 2H~(aq) + 2e ->H 2 (g) 


‘Htf^ei '©f^facswFt q^jjfta ihj f^w f^q? 9 , wrf <?j*r «af3*& <<aw ?rjt se , 

C^R ^5 ^315 «£ R CaWSGM g^?f C^fsuuj STIR (Na*) « 

C^tST^? ^TtTR (Cl ) fap 9 . '?73I i 

WfWOb CSTtflts ‘WTR Wft'C ?C5I ^rfjj*i ’HPT « ?17T^7 C^I 5T i 

«r^w. ^ito»irc» «mw r<wif^ 

i nfmo*, 'aj.dwotj '*jw iiwk** ^'Rxrw 

«P0 MIbt^b 

4« I q^FS OH” « WfSlM 'SH1H (Na’) ftCU c*1%lfl*l 
5T|^Rr^ (NaOH) ftoiw ,i n^i q^-iw 

?ren7! (3Pifsi^ « ^jptts tttw cJirfifeuw 

(bi -product) HirJ'iW ^'Si Tc i 03 ? q<c*ts 
^f^f<j^c-i mww ^jr«r& ^<1 sen ^nwr® Um 

^ (Wt '^WKtj ISRW Wt PW) 1 



1^5 V.iff: 

a<w< •sf^r<^pr«f 






br.ibr ’FFRsfa Ttf*lf^j<P <JTO? 

^<Rttfac*BT ■sjttot 'srrc#^ c«r^ *jt$ cw- c^ifeaiM, wt*3PiPi?im, ^nrt, ps t, <tt15t, I^ptt 
wtffc Pw ppt w ^?i ( ^r*ip^ **pw *n$?r <ij<ri<i i ffnsja >i4wwi§ 

Pfcs^ i nhh, ^*it?ra, gpt'W, 9 tt<i 5 T fHF t-^f5, c^, <iH<il$.*i, R*ih, ettelsu, <rg ,p n1% > ^iw^fRT, 
, *ti^i<j‘ ? ® sr^P> frame© c^i^i %i^i Rc<it>^i wr *mr P*? ^©i^i^s gtrm ^•ti'© *n^ 6 ^iQbiwi^t 
*m* ^c*im ^iii^© i ^i^j<poIc<i t 7 ^ CTi?o?r 9 if?i<5C'© ^ i ^spit Po fr©p tsrt 

<Ji<^ "531 I Tp^T ^Q?mr <W?I<M ^>1*11*1 ^513 ^JlPfWRSSTGJ C3pT I '*MI*3p|Pl?JlV *fT^ 

'Q^RTT ^1*1^1 P*|M froPlC'© <l}<Rlfl <MI ^?r I '©l^l'Q <ll^|-<l^l <W1<1 'fefii <lS<J£'fi '^lfe- v lll©®l 

^ji^PjPmUi PtW fr5p | 


^lf«li^5*q^lc<3 *IWJPT c^l^lfi *n^?i Pe*t? w 1 <3 »uMc*iPi&iGra ap&icdW 

sgt'T c p r < s?Tt ^ i c«ikw ^ iPf^ ^P*i *n?f i client <tj?t ^»*f?r *ii^><i src^Ff 

PtGT ^5T ^©i'SS 'spft ^ I ^R^rsTCi C<PlC*il ^ 9 I?F ^®li^h *0^*1 SfGT'T PGT tifIC'W ^MP%I 

’^T^PT^ fr©P Wf ^ I *H- ^T!3 frsP (TTRRJ 2RFH PtGI 5‘«^<-u ^P*1 <P3T ^ I 


r 'STT^TT^rsr ^EQtCCH ’HPT ^fWH 'G ’iPGl-MW ^rWlPl I Cil'fclW 

9 l|<l(.<3C‘f?I SJC?[t^%r ’flPt G N5M ^ I SLpC&IW'l ’tJPT <F©SJFT ^IM<1 ^>GM (TfGTjT ^1<JCt>C<J ^TC«TT 

^nPi i *rtP?r 'sfi^PetWGt «tiPr ^fe<poi(.<] rc.^c<] <j<^w w ~s$ 

f<^6^ <Pl<1^1HI<l <?>lt>|i|h C^llBflUl ^1^4*1 l^'b c^lfj) ?Ig?f <lJ<Rlfl ^<n ^ I 


br. b2t> f<f&4Jl 'Q 

^TSBTf uMtafa? <r^cMf5 CTO3 CT, *tf^F ^3?T 5t^<pla*i ^KR-^PiH ^T >»Mltt'lf5fd' 

^*0^ ^Tt^TlMM^ 5tf^5 ^5H I Ic^lJJ C^ICil ^ -Tf , elk'll ’tV^T ^TI 

•TT, ^ WW 5c ff 1 < PUiC # « 'oJW3C«l ^GJ ^1^*? ‘K^I I ^C'^WI 

c^nffenrsT (NaCl) <3 v iifM (H^O) Gft^ fac<b ^1 1 ^it'i T 5rrsi^t 

^^C'W *s?n °i* a 1(.4 «rH<i GTSftGT ’3 | P 5 ff ^Tll^ c^lc^ 

« WIPT, i'l^CialC^'l ^TT ^ GftGTjf Wsj^lh ^ ,{ 3?RPf?T ^tT ^T ’tl^© I ^iTjGTf ^TT- 

cstffa « Pf^iTH 1 ^ cfrppp to TO?r 9 tt?niHf^ Tfm 83-^ c<iPt w 
■?r^8»^£oit« c^s c^ib c5i"C PfS^n>i ^ i ^fc<j ^ Pf5pp><ji>i csss c^ib PiSf^mi^ (I'slfi ^s?im 
«tp *r% wraPtj Pr^s ^i P^%n?i Pta ^c=r i gpr- 

<?TCFT!pT?lPP210 ( 210 Po) T^S^SIW Ppn-206 ( 206 Pb) « ^«ft«JT»l-2 3 8 ( 238 U) C5CS 
c$lt?i?iPr-234 ( 234 Th) i 2 )c^s<p croit ^nwi ^tT 4 He PiSfjNPi) i 







W<1«J C5TTJ ^5 ^T^flTm ’Jj- 3^ 5775 vr ^, '^*7 ^ 'sWVJJUJ ( 1 5 ftjfalW 

°C) bldft 4$%1QBR MSVHrf W <W|T W*WW HSTCFl. *« I ‘^?3 

ijtttt ji tufas f&amr tju? <jt7^ i w$nn smren eg, f^sT^jifg fwsng ft’TjTgro *&% *^ttj c?n( 
r^SfjFsw 5[E. grs 5 ? M>« w l 1 ^ 5 ? r^ti (nuclear fission) 1 ®fHW( 

5731 P^f^TTPte C5f?r 577? *N3 1 *aw SfSfiWlM f*@3W (nuclear fusion) f-flfiwJ ^77i 1 
gfr c<#cw u cCtow xjrsyl ^§r 5n. c^3rf$ g cCle^w ‘^fsnr^ 

fl»38 TtTlW *l« ^ ^ <$» 1 CW- &«PrP?-235 C<? «*! 

*il'<K 'M''/ 14tan f^fijgtsJ *Fyi 30ffr r<^rj e*fl7?73 >|R: 5T ! f^iwifc < < l f7R r,^|rjfj^i]|x^90 ( 9 ®Sr) € 
w*h- 143 ( ,4 *Xe) M#J 3* V &V "l frn»t*l »i *« 

$&afa?ttx}-235 Msr»n«t <t a$f«>fa?n*,’-90 ( 90 Sr) n <ctto-i43 ( i43 Xe) c» wo <?c< 

TOf 5 !* *?'< * ^!3W *14 44^ <$p «>sJ^ G$> TOty 

« (•tsijtos 5U • *aoi^ ^rnr l»*itf<frjlsj f^fgTji svt? 5 sftTT^, ^T?^t *rfa '’•$$V'4 

ijwtw 49 msvnj stv& 1 vsttj fcySfjftre (chain reaction) ^7* *aot^ f*>3M 

r^mn ttttjij tf^g *ff^pe 51: 1 «n*e*t f^*t fgf^gT 571 < 57*7 tvwt^ 

f^fjui 1 «a^ csjw $^«f*vu’^f-235 f^R r ^?;!g ^jw>t7I2.0x 10 j - ^T"^f ^ 5^^731 



fra-v.i^i ‘*fSt?insr { <i<3Ti® U-235 fsfs^tnr .j)^ t«fsS*7 jr?- 5 ! ^1 2 carov 
CT$ W W ofote R I 


t'57^t T^it r?\* <71 , r^Sf^KW fc^utg ijT*rp7i «^jN‘t swim'^w <r<^g *$j& *f% ^51 

1 n3?7tt vsgrg «rr*isn i^T^ms f<f^?n o dMiafSr* f^Rim f^fe ,, if^Ri *W7 cg^ i 

«a^ cm fo&H to ch^wj 891000 w *tf^ Mpenn m\ $* r.m $^«f^^-235 
fwR f^nrg m *m CTO (2.0 x 10 JJ v 891000) « 22 x 10 7 

f^w^r ^hpt fpn^rw 1 

f i T , H^ ^r&: 2.2 x 10 7 CTtiTT fsiw^ ’i.uc^s “^rsjM ^rgy nr 'H'v*fa S^Ff? 1 ts# fvsw 
nmn &\ m ^1 <Hf 1 



<1^14 1 


T5mm ft# <r 

iji^r'^'T- <ww 'aj 1 ® rtr 1 

f^??$T Pifajj OTT ^IsjiHR* £pjca (nuclear reactor) 

PifejR a ^ <11^ ■r-rg f^, 

<r*G* | siic.^r alcra R^w<i £S# 'Elf^TR 
20% <P-m ^ I 

’Ilfl^lHfi^ sjsjc* Rlfejls WT R^ia WHfw» 

-ztm «#teJ f^Ep, &sfl*[ ?RT ^ I f^i, 

W^T *fM *IM iWfaq* ^ <li<^a I ^aRR?n 
«1l§fc '®3ll>1?r'§ftf J 65% '5Rlftl3"§[f?f 'S f^bfr ]j>ftf d *1.va^ | 

W5Hf%i ^fti? -H^Wj ^FPS d? ^f^ 3 tore I ftP^R RPihiI*j R^Tjf tf^KRT (P^RRT 

CaW% <J *Mf , dgf «£«*?i *T$y ca^fe Wt ^5IC5 9 fl7R' , '#7R7?*R W^tf *pfa<p*i I aTR tg%jJ 

<?^“f Tsn^rpi^ ?r{% <u<j^(,<i<i *JhKiJ 9 #7R ,, r^ c t ^T ^isr ^lis *im ^%a Wf 1 

l rAo 13?t^O ^3 R&fl|<t ^tFt<T HSItI (»t*lH'o): 

fa«$ ■'IPIRgHs RKTr^l^iPt^ 25 iRlR'^T 9 lrf*f RFS R^R 1, 2 « 3 RTQ I RT77R 

'gsj ^ <<{, ^sT^sffcr (?-](.■*<> <7&1? •ffS I d^fr ^f- 1 d H*I*U ^ (^ihPwR ^R'b) ^ ^g - ^ai' 

fel^f^ri d^gr RR7R ^IITPI ^ t^'al’IWR 9 l(3<na«i I daHRRSN-2 « R5PT-3 -d ^PH^TSJf^M 

(N^CO^) « C^fST (NaHC0 3 ) (RM^RI W^RPT 2fte (Pl^T <F1 RT «T\ dfRBSg (RK^g 
'aTSl^art^RlT^I^I d^.‘ : #Rai7«f^FgR'| d<RW-tO, 2faT^ ‘<|S ‘IMPi PtpRR W I 


^r 


«T s t aC Tl5I v l[s < ^S'i 


Tfen? 

I 





1 





3 






x^-b-.-^: wrafrf^iNig <#^r 


'Q W< : (» df^Rj "B^Ff <U«wJfl *T Wf? aW ^ilRTi*f9|?l RTpJ <U<Kj<T tflCa 

■'liCsi „ (^) RR <wln •t’s'-js >iw RfaIR (R?r Pica *® (a) c^lwr 9 ll5 < ^a*i 

^^7?r ? fl% ■#5]I c f ^5}!R (Rf^ MfsivnCF-t W' $M I 






Sty. 

fc. T 3 c fs5 %% TO < tfs5<r^l ^5 ?T^y 

4?F 

«!. n. bt« 



^^Tgrcnf^ -o3 a cv>ra 

^tert I foua ^ic«iic-f* ^ $ea 

«%?n ^n^ra- 
*ff?j*yt ws 

M. *^5t TO 

w. ’jaroafifrai- 

i. 5TJ 

ii. &CR&9& '^»I3J f&*« 41<* TO 

iii. «TPfR-tr^ 


«j. to? 

a. -jH to 


tea »?4& 

*. i « ii 

^!. ii * iii 

*. i « iii 

a. i,ii « iii 

8. $$C*C 6 '! ftCR? &ia«? 4!<V to f 

Zn pfS 

MnO, 


*■*• * 




IPTIP1 


i. t O ► CO. + H.O + * 1 % 

ii. 25, U + on- S6 Ba + , 6 Kr- 3 ^ + 1% 

iii. Zn 4 CuCJ 2 ^ ZnC^ + Cu 4 «if# 

?i. cwi •rpc*$ « cw 

M. ^?wc«m f-fouift? ftfcn -a- 5 «w - 

*r. '**rf^6r WWW (i) « (iii) 7^ 1 



f*rf*5 MgClj 


< ^favsfiifrrs; '“fOV,^ ‘“ifa'sffst'l W 5U ^TafJT 

$ti3W frtfW 'sraofe 5Wffc<3 fa&liffiJ <!Wl! «??5 1 

?. : 5r^ i V^ TRSjt^T ■W’AjS <STujfr<* ^ttl W I 





4ill5lf5M ^li>u4 C'S^iW ^ 

*W>w1d4 vfllfS^ (H 2 S0 4 ) , iw {<?V5 } Pb) ^ C 3 ^ 
(Pb0 2 ) 1 <ilL)l^ ^ 

f^c*i xl«rf<piSQto vijl^vs ^c<jfiir\s 

(SO3) ^ -JTfwm W$ai«l3\b (S0 2 ) 
^ 1 «*& ^ $SlM(S ’SJC®‘t '5J^T 

*f<I> <?cs 1 & -5 *R4iTI ^jJf4 CWT 1 

'Q c 5 ^ dfc 'sw® ■f^i^ <JjlBlfo 

^Kgf G £'©vstsifl <]’<£' 4^3 ef*H.i ^*lvs<j»s I 


, ®i'o >3 4f<l4*l ^ 4££ "sjTf^ ^#j::^a 1997-2001 <5J<j^e ^rf5tfa^ 97% 

<£**5 'at'^flc*!?! ' 9 1T*Tr s TTf* t ■nf^S' (H 2 SOi) 44s tTIl^y 4 ‘ ! J 7 IS2lQtel1'6r!'® 43f ^c*JC$ 1 



’TRR Is C451 '^^3f5T?r <«^$j i>c?s 50TT; ? Tf%/Nl^Plir 5 T/C : HI 4, 1!j3 <5.1 lylfsM 

C^TC^r C3ft4 %5Tf 44 "5^ 1 £l2^C7i'S %fR£ C^fT?TT G 'S , n4i 3 ^1^*5 '^©"i 'ftlfog 

^*T' !,f ir*T?I '8r < VIC'« 4^ i XTT^ C*JI?T TJ?J^ I ’5JC5 ^rf5rf? 05SS 4£3 

stti 4 i 'oit^rs? CW 4 


4l5lfsW3 $ ’I 


c*iw^raT- 


(i) «T3F, , *Tifl'S OKC0B WPNJJ JJ5W «WTC« *f1i® I 
(^) *lff)t^5 •HfsJC<IC“'rfT *1 ‘tM^0« , IW 'W CWC=1* 'S’J, '« ®WCV 

<Pf£'? *1®^ I 

{«) Vfl* <9 **t<1flrt*fl?! ’WTFfe *n4ir( 3RIB5 «ftB3 i 

(8) <i<ttl^ *l*t)pffl ‘fl*® ®T2 ’S ^Y.M W>I*J <J^>St 'TtlC'!' 1 *tW<l I 

($■) <s*w ’srs « fin^f)»i treis*® ■3ti'S'p 

’JSJJ ifTCIBs'l ^?I05 *tttn I 
(■fe) pH *JWt ^TWt ^®C?' *ftf® I 
(<\) pH -’rfbirpw «gjf *wc5 <nw i 
M <$>:<■, c^i •WMtiii swtn 'afj-^ji ^ V4® <mw- 

*HRi 

(<») ■flRi'ft ^t^r. ^ftW , ’’rf’&fai fcr*P-'i^4 Fffl 1 «"*^Irt 'S’IIr 
^WT <Mf« «f6R i 

(10) *nf^ai ^?icw »(tj® i 

(11) <Hf*WJ <f?T5t ^rW ‘PtJC-*! *ftl® i 

(iJ) <6l , n^ *M5IW ^<pjR^i§C5*( -WC'f *f6® i 

( ys) <ifl *frf^ <R?tcs i wfa* ^rwt *Biro *i®«i i 


(i8.) =Pt!H 'S JDJICff *n»T*I I 

(Jtf' «TtfN MU'tf ■vfc'W ftpp -MM Ml?® i 

(i’b) pH ”IRW® 'JJWiW «JC53/ 4f ^<si/»rWf «ttf*W Vf% fcrfv 

, WCJ5 Mt?R I 

(in) (PJWI pH iJR Wi <1 if §%f*f5l3)W 

<u T<2 <?f?i?tir "Bpyfe '^'Rt ( JlPi®. *MC'S 

«iif®i 

(ibr;) *11^1 <i'.<»lto ^K5 StR^ SR® I 

(i!») *sPt® Ipifl '5sl<l5 l*t*P 5 'C5^ i f5W ’i lifts f*® >il^. 

’apcwnw ^hcs^i ssics <fia^ i 

(*o) «?K1< j 5 «TO^fI 'S*® 'STS ‘<9 'tftrfiZ ?rew *^WiI ■SWTTEI (TWtC^ 
*lt»RI I 

(^i) 'sis a «wM <®5ta® cvai ^t® 5 ! ^-’w4pUfi^ 

<;i<i#T *»jic?i *M<| i 




fo ^ 'afWite ^uro 00W51 <s ^^ f*ic® >ivi(i 

r $$S $JT 5 T 'CW 4 fates sfnliH -«(<jir<J 1 

CBWMCFTJf d 6|5 

i. ^-'tl'i^t. '*lf$fac$rcy ^ ^1- spr # ^*(f^ *5 i£i falter 

*-flW 3 Mtftrd *?tl 1 

■^, # i ^>is 5 '^*^n?{[ >ir^x fijn^s «w 1 

■$ftj <r>im «^H «fac &3 miw 1 cw, *w? <*i 4 £w <afasso, ot-s < wji (*tf$fij* 

<af 3 rs), e$$cw i^Sif^ a$te, fap*t* ( 3 *i!«&? dfte) 1 a$ dfo^cii wwt *i$. <\<v< «»frfi 

491R iRfm ^ 5 »n eew* ^ftvti MfiHtw *flaw «?« 1 1 f$titftH-ft-<as tifctr 

ffsni «*ro <aw fita <? reuw 1 <flu 

•{TjjfV* •Ito 6 ! MTPfT vfo?Z<¥Z 3 RT I kflfaflS ^ ‘‘‘HW f*T « ''WTO W ^2 1 

CT <*WT CV 71 ^f^JRF « 9 fattF 5 T >!<>iVW ^ ^ffT 5 TO fW £3 1 



fa® J>.J s *5 “til $*fWR 

*itr<«§f<^ *fH 1 fe*j *fjfi?w «sfcf& mtm i ^31 ^si. gfc aB tc g tfifr ^r^i> (HCI), 

$. (H 2 S 0 4 ) «Q' 3 R v!>. (HNOj) 1 


'^prsTO^i *frw ?wPfir ?f^ 1 * 3 fa< 5 . 

cof^r® « ^r^vp i£it^s» r *?w -“wt^ 1 *w> afate tttsj^ Mf£sji?: •‘ttfa 7 «r^ 1 ^ 

< 3 fcl® ^*pT'Wr« C<R ‘Hfoffffl ^ «f)C 4 1 * 1 Tt^B^W * 1 lfw«i Q 4-1 3 $ ^ 

^a <r<5r?5 «?!? « 1 — _^-- - 1 

ww(ji 5 fflr« c^iwi ><if 5 icw! 

b.-Jft^: ^t 8 >f«f*l *Vi dfos a tst^f I 






$. flfofPf *l5ta|: ^ ?SSfT *ff*T <? i^f&JpT ^Ptw ^ 

4«?$^k.< 3 *^3 <af^rc? <? ■ # rJft*j*if? *??} i ■'^j^ft •‘^Tfj ^ 7 ?? 

a. 7<m *T7g3T ’’T1W ®T^ ^f*JT53T fafSTTT : 

<?. 0^?fi?i5te4 3-5mJ. *i<5 i 

4TO pWI ,B rf3* 13 (CJ^wia faai ^toi JflMwPWHJ 
fsH*i OTM ^3 

*t. i$^ini\i><fl>s$ <ij3yf^ §f»fjj <?!M 33 i 

^liirn « ^*na iff ■•liiWin* ^r* 1 ^ i 
$. -A ^r*PFaH^ $'dv& 12 •’fl^il^ vaf^i^B *1?itwfr I 
f>. V*TW*1 ^fcl?J *PH W <W I 

8. i Tfo3 *l4c*icw> 7TC«f 4foC53 ftfolTT: 

«*. l£TC <5nfeirnj $t4w'£ ^ * 

‘CTO 3-5mL ^ SJtOaiCjPfRl* 4^55 C?IW 
*t. fSCftJ ^ I S Z ^^ *1 IP*W IP71S rrfita *WT ftiZB 5M71i ^3 I 

*f. 4^5 crpi ^3 >ii»f4K l s&^ 4f7£j « sfaEyV i 

$. 'kfa ^3 I 

a. ‘rtea ?Kc^ic«f*t ^rtcvf 1<J&yi : 

^ r&% f5Sw uttu c>fffcTW «re 

*. <cto 3-5mL ^ <afa& C5W «?a 

*1. 8 *R f5TO3 ^fyr^rr tfroc* $7?*a «nf^3 iWJ ffcfli . 

*1. « *if$Tl$<f iflfTTO? *rsfwfii a*s 1 

®. 9^*1 ^fS^fl ‘•jfcl* 

&. <tVgT 5&’59fi$TO?J »a1>1c»fl fflm : 

3-5mL ^ 51 $ Wfo »y*s 1 
iflTO l«fT*I WWlf^lif»J 5t$\g-®r$^ OT ^ 1 
*T. fijtftftw ^l^lrw 30 «!iw I 

« & fw® iM?1 3TO HT^t 1 

«. <c^5 « <af>ros> m5M1? i 

5. WW*I ^r«3 %jcv 1 



fh^ >>.^ . sw -»wSc«^<i 


erq >nw TiTOT ^5 K 5 

Nd f 5 K 7 ^BT , T JT 5 t^SWT 4W I 

tUMCfl^TjTC* -ii^rs <51^ T 

*n \ 







i'3* 


<?. <£i^f^ 0’^’i*iyaw 3 - 5 mL ^ *i*Ws>ifa 4 •?<•! t 

^j, -StT^ 1 3fT*l ^MTsIill) Cs IN ' 

*1. fin*5(?ii^ ^ ifnjy 30 wz i 

vj. ’T^s^ ^W ftftn 577*5 ^ | 


5S. <1 '?1>'£ T £< ^ odf^f\5 ^ 

"•t^sflfc? ^?J 1 

5. WP* *1*51^ 5^.4 4S 1 

b-. ■I\‘Mp|C»fl fajF. *lfa<llfa©T : 

?p . «a 4ft to «« *rt?fo Mtot*i vth?i srs'^K^to 

vflfittt »^6 I 

*1. ffolS *^TU 43 

*1. f4*jV'?‘tf<f;i' l *J 43 1 

M. 4*^4* *^Wt $£4 43 I 



fisa: ^.\5 : ^tTrs *ite<rf^sM *rftvr 




4fij4 

^tal 


f^mf 

i. 




5.. 




k /3 ^tSWOl^Sl *piuw ftt*W 

4. Wg3 TlTC^ ^CbO fa&«l: 

SPfstr^p Jtf^yw f&tov ^^ 5 } *r*R*J3 <ra* 

?iTW Rfssfa *T4t <e 5nfi^5R <fjPi 4*3 

6W*, STTM'/iNiiil*! «r?5 *ig ^torto 

* •*$& laftoss *iw f<f<MM sr Inijnen *ttR 4 C< 1 

cues twfr« » « *1*4 <ato stsogrwR «nw $*if$ <5 1 

*iT$?r ■'ito'^l fi 

^iftfairtu k 

onfeum Na 

4iwf*irt»i ca 

■srtwiRfrurni Mg 

^jfrjfsifAjsivi Al 

CNr 

5 

A 

S*4 7n 

^TTO#f Fc 

m\ pb 

UTTl 

*t»?, 

ivig (s; ♦ zml 
Mg(s) + H 2 S 
Mg(s) + 2HN 

>Haq; ► MgL.i^aq; ♦ 1 

O (an\ k. Mn^D fan! -i 

^ 2 ig; 
h H 2 (g) 

l) + H 2 (g) 

h 


J0 3 (aq) ► Mg(N0 3 ) 2 (aq 

i^St r u 

As 

.r« 

" 5 lW 


•at to* ^rcto tor ■ SJ f4f"' 43* w 1 ,5^ pjgp ^ttaT^r sff^^r.t 


■fU'-Sfcl fsfoC'i *lfawSDl fafos? 




Mg(s) +■ 2I-T(aq) ► Mg 2 '(aq) + H 2 (g) 

OSffiT’f'tT <3 ?PT iIJMHfaiJOd TO* RQWJIJJ ^tTPT TO I TOf?T *l$(.\!2 l l(.g>lffi<P 

v£iPiCv!3<i RQhji <k?i ftv§ 'q ^ttc <s ^rns ^fi®if<p$t<i<?> ^Pit^fi -iiw ^fi i 

fo^tf! TOW $.C«l1 'll$fia<[ i 'Q ^ll«lP?5^<P v£lfTC5?I <9H$1«T ^ I cjpf\!}’j[(.^l f'lCJJI'S'OM WT?RH 
<PC<1 *31^ ’ 3 TTC 5 f Rfo^l <PCf3 I 


2HN0 3 

► 

2N0 + H 2 0 + 3(0) 

'sr^T’TTn 



2HN0 3 

► 

2N0 2 + H 2 0 + [0] 



<l>ilf^l 

h 2 so 4 

m 


H 2 0 + S0 2 + [0] 


§^^Bn?RH'8ifticeiH v5 to «n^?r mtiQs to i 

fatemi ^?r wt 'Q 9 nf% tot i $to?t wtfW ftfen ^ '■tot 3*nr^ f^?n <ttpi 
^P'ff RQhji 21<W*I <Pfll ^?t i 

*f. <Pl^Cto3 tflftc'tofl RQh]I: 

*fF5^ ^I^MCGfl TOtf 1^3TO $TCPT TOT I 

TO 4>tfWT> + ^ 4^5 *• ®R®T + *flft[ + ^s|^T 

c 3 ii^^i i i <pi^(.i'G c^f^r ^t ^%r W) ^ ^Pi(.'d<i TO*f Wmi ^frrc 3 ^ 

"TOT I 

Na 2 C0 3 (s ^T aq) + 2HCI(aq) ► 2 NaCI(aq) + H 2 0(l) + C0 2 (g) 

Na 2 C0 3 (s ^T aq) + H 2 S0 4 (aq) ► Na 2 S0 4 (aq) + H 2 0(l) + C0 2 (g) 

Na 2 C0 3 (s aq) + 2HN0 3 (aq) ► 2NaN0 3 (aq) + H 2 0(!) + C0 2 (g) 

? l5)<I > fl s t^[C c nlC < T > PlCt>fl -T^TOH q If! 1*3 21 <pH <1*103 9 tlfl(. < ! I 

C0 3 2 *(aq) + 2H + (aq) ► H 2 0(l) + C0 2 (g) 

fcHMWfT TOPlf^ETPT < Pl^C*ll> *1^ ^.l^C^lc^ilfi^ 'Q ®T^ ^TtW TO?T TO t lFH$)! i l 

^*T 'Q ®r^WIT^5 ’TIR TO I ^ ^1TO5?T TOT f^%?TT<T Wlf^IR <f»l4cHt.l3<] 

^liflvow ^hPlfJN ^TPTtTOtfT <W ^?T TOT R&fJt C*W "#3 ^SPlfT ^ *TT I 

CaC0 3 (s) + 2HCI(aq) ► CaCI 2 (aq) + H 2 0(l) + C0 2 (g) 

CaC0 3 (s) + 2HN0 3 (aq) ^ Ca(N0 3 ) 2 (aq) + H 2 0(l) + C0 2 (g) 

Piccrfi ^roc e f?r ^IRIWJ'Q ^ 9 f^T 9 R' tot m i 







CaC0 3 (s) + 2H‘ (aq) * Ca 2 +(aq) + H 2 0(l) + C0 2 (g) 

*t. Wt $f>Wb 4 ftlfoll: 

<f\5^ ^i$o&ioe? *i ^i^c'icGfi RQmiii *nm <^<1 i 

*TT5<r $J4>C&K. | fer*1 <Pl4CHtj + ^ ^f^F5> ». SR't + 'Ttf'T + <P|^H 

iJlfatvM 7nc«?| 'b |$awil§\b *1JIC»M ^JT 

I 


NaHC0 3 (s ^T aq) + HCI(aq) » NaCI(aq) + H 2 0(l) + C0 2 (g) 


2NaHC0 3 (s^Taq) + H 2 S0 4 (aq) ^ Na 2 S0 4 (aq) + 2H 2 0(I) + 2C0 2 (g) 


NaHCO s (s R1 aq) + HN0 3 (aq) ► NaN0 3 (aq) + H 2 0(l) + C0 2 (g) 


qlfll'Q 3 <pH <pjiw> I 


HC0 3 *(aq) + hT(aq) ► H 2 0(l) + C0 2 (g) 


R. «ft^r « 'q^C.Vsri ^TW <3 fate* faQ^ll: 

<i^?r « 'Sifli^'b ^rt i •q fa&yR wf 9 nft ^ i <3 RO^ia 

<af% 3 **i<i<p S'ow<3 *rtf c^tt^t * ; tt?t i 4 RQnic^ w i 

4f^F5 + *n^i *• ®R e f + < Tlf^ 

dPT5 + qr^?I T 5T3?T^5 ► + *flft 


fa&HJBl « 9 nf^^> < s 9 T'J‘5?T I 

2HCI(aq) + Mg(OH) 2 (s) ► MgCI 2 (aq) + 2H 2 0(I) 

-Hi«nI<f>5Q<p vaPit^fi < iv ii<i (ID 'sraet^R RQhiR ?P 9 fi?i (II) > 11*1 w»D 6 l 


H 2 S0 4 (aq) + CuO(s) ► CuS0 4 (aq) + H 2 0(l) 

«sjieifa*IUl '»I*|I$CM ftfcNIHI >1 Hl$da6 « I 

2HN0 3 (aq) + CaO(s) ^ Ca(N0 3 ) 2 (aq) + H 2 0(l) 

«. <£)Pitoa *lfij«!l§'©l: 

W ^ ,! #^lfi I w (ffej-Sk.\3) WW ^ ^ypicw ‘ C #^T 

<Wf5 *n?T I 
F. <£)I>1Q!951 

■^fsr 4 "#5 <71 ^R®T WC'ia, vSR I *nf*R I^cno C#1 CW 

tti^s ^t?i i * > pF i**iG »iw cm < wi'Q i ciw ? c<wtHi v i0^*i 



iTHlfM 


I ^ ^3?TT<T TOR «H(3 7 !1^ < T 5 'SpTCJR RMjIc 5 ! C^IHI TOR (71$ I tsr^R 

^ll$Ha<P 2lPF5 ^C^IC'Sf'l «d*R <7T?T I 47R 5 '5(l<JM<Pfl s t TOT | l 6r^<J BTOt '®<!«'1 4p1C^>fl 

trtf 2R*fa to i grot > n^< i *aPF 5 '^rraf^s 371 i ^t 5 #^ <i^iCm<p 

vSpFF'Q W%I BTOT ^TkCpf^ ^UlPte 1 

Tjt^^s varf$f5 •+• *nft » 'flt^(aq) 

>ri^fla<r* 4^(aq) * H*(aq) + ? i£ua5 TOR(aq) 

BTOf ^1$C4alC€trH ^TIPT g^'foc’f TOpta ^ I 

HCI(g) + ► HCI(aq) 

HCI(aq) ► H*(aq) + Cl-(aq) 

R^P^T giclftySR^ ^ *lJ^Ha<r» ‘Hp^b ^41)^ 'A<J 6 1 M«il4 I TO5 C^fM gfi> TOifw ’*i<^ T?I ^ItC^ I toIrs 
*T?T ^I^C^IW'I '*ll$J*1 ^5 C 5 ^ TOT >)|eiW5l^<P S^PfS •Q <£|pr& 

*r4 BT I ^WIC^ 9 llPlC v © Qf1^5 <T*1I "51121 ^I^C'fe.lW'i '®llil*1 <^C<1 2R 1 ?. v£)pK.\bfl £<lR4>}^t><P 

*TSf Spftf* T "^£<1 | ^ ^t i ^IC^'l ^1*H SRPTW ^IlC<^ < 1C C 1 Rgp< <K<1 I 

H 2 S0 4 (l) + «flft ► H 2 S0 4 (aq) 

H 2 S0 4 (aq) ► 2H“(aq) + S0 4 2 (aq) 

HN0 3 (l)+ *|Pt ► HN0 3 (aq) 

HN0 3 (aq) » H + (aq) + N0 3 *(aq) 

(71 ^i<pq ^Pf'b q^c*! ^kPl<P "^?T TOTT n4*i ^Pnj I 2)<p^'ok,<j <7J >i<pq ■splfj *^T?J 

^1*1 Pf^ 3TT TOT gfo TO I W1 <3 W TOT ^T%T BTOt TOP?® ^?T I spfr?, B^T cypiCM BTO1 

^tljlwi TOTO «lffaW W spited ^TTO TOT ofTR 5 1 *9«q$diw b^ totr grot toto 

^PUlM ■Sf* ICfl-fT v 5 4 1*il^ TOT I 

RTOT v3pT^5 "^tf^^5 ^TWTiW C^Ti^l 2]^ ^ 2T c T w f^'W '6rHi TOT“IT^ 

«PlC.vbsj ^ST x iTQ | Vi" 

• 2i"^ g^TO 5 ^Prs" Rc^c<i <wco ? 

b.8 '^1?R 5 

TOR 5 ^C«1l ^ ^<1*1 v fR4 <JT 'Sp'iJC^ <PCfl ^I?T (^f“l4>i^t><b RtJ"! <7^C<1 I '3TT*n?T c f® ^1^<1 '*(•?! I^i> 

'Q "5T^i5^T^5R5J5 "TOR 5 1 "TOR 5 , iflpT®^ 5 2f“t -M WPT ^'R't <3 'TtPf ^?T I 

2lPf5 4- "TOR 5 *■ Wt 4 ’flR 



vW<H 


v£)^# *T?TFBI I v£lf^ I , v l'GlPia|i) 

<pshPiijm *i^ii^ ^siln i «<iit»ii^i «nrc5i?r 
tvR w i ^i<r^ ^1$^, «ii«ifli mfts, «iwi5ii S'asift v iiPic v o r 

^BR*, ^T?I *BJ I 

<lhl<ll(ii)Cvs 9 f^W^5t <|5ICW >l<I6fr^?J C<K <n<]^ I ^^C®TT C5«T ^t <TC3T 

^IWH <PC?1 I 

<PCfl<pfD <l£ B TClt>R'a ^BJ <3 <3S<1^I<1 ^)lfa<Pl*l T’R ^?n "51^: 


*fR 

7 RC < P V ® 


CTif^nPr 

^PG<P c^bl 

NaOH 

BiJCT'6 t^iw ft.t 3 ‘IC<I 


NH 4 OH 

<Ptt> ‘ ! lf^ l<I<P Rc°ic<] 

■^T ^sf^T 

Ca(OH) 2 

’fR ^rrsTTr?! ^r^r (^fomc^ j;»i<pi»i wi?r 


*UT<GlOSc* $f*l WWTO I CWT: b. *ft>lpR[|S| ^Pfl$S (KOH) (Tllfi&TIR SET^flfll® 
(NaOH) o. Wlftmsr^pn^ Ca(OH) 2 ^ 8. «inc»ilft«il»i B^T {NH 4 OH} I 


b.tt <rf 

: 3 1<P C 1 ^ 4 f ■ypf 'Q *1*#} I 

^1% ^1W: 


q.u<wi>ta ctot 

•iMWfl 7R f%5 C^T R I 


^uwwGftfo© ®t^[ «m«* ‘^Hv’i : 

^.'®i^'®<: R£*f >1<r>tf| *^W y •$J> V © ^5?J (>3^ <K3) I 

*lfjtat: ^C>1lfibJlt>l CWf =TFT ^3 %T fa'G'ilR ‘ p l4c<l‘^ c t W I »94*S®I« ^ 

<WWfajjl*l 'Q ^ .'SMIcRlftiiM v l^)' s HfD ^ I *J*1I*H *1^1 fR 5 faPH*'*! "^fT I 

8. *M«tt RQmJI: 

fbGilfJ (1^31 «».8) RBI lf^ iftm 8ll> “WBI 

*l4to<g>t*i c^r&S<pJt c 1le6 2mL ^t?I ^>l«Qp(fafilii, 

<WI«lfa?J|i|, C=TF, RftrfBJR, , ^T?BnT(ll), ^STBBHdll), 

RTOOI) <3 -4RT 'il^cia'C ^KlC'tff rq I 

’t. Slt^fE? cfcwSfbSW 2/3 C^f&T RE?T ^1^'Mi^'b 


'W^if^rai ^n?r ^ 

C« ! T5 ^ s f I 




iTHSH 




4H*1W « «W I 

%u wo^Tsj tifefajs ^•wta Mftfcwfa «* sent m^» tattea fry <?irf&n*j gspr csw **« *Sf«*r* e 

^fsK^ *l<JfC<W*T 

w. 'fl^WM'^'srjFWPnn^ wl^mlss 



WH ^it 


tffira 

*!N9fl ’NU*5 

NaOH(aq) 01*1 Vfa 1 W 

•• -'v 

*1*s* rtj? viM NaOH(aq) 
cw* w *i!5wf^v9 ^ 

1. 





2 





3. , 





4. 





5. 






<?. ^jlciilPmlH Ctesr TO* Tlcfla flrtaw: 

<p. <a^Ffi? ijlfaa i *DTpif Miji^r *3n?ji%n* 
cgsrsr^ * 2 ’^Jtpit ■*ff^s3NT 
5f^*ajT^fe He i 

*. ^W.' *^**1^*11^ #fcwwrw c^w» i 

*t. fiteHftw cl* 5 ^1'^W ^ Htari 
*1. C^?H>f(^l9<f5w *T?T3I ^*J i 

55. SJTfFW *T^ JiTQ (3f££?J ^KliMil 

«nm ^oo i ,5 f^jna *gm 

&. ^TJtC^W VFfJ £4 £«W1 C&SI *IW C*MW Sd I 

?8, TC»W 5 T^ <3 ftfrSiPf WICjW ^#4^4 3^n \C<? ^ I 

«r. <W I 









asfjR 5 *r 

5^1 *^1 

54w*p5 

PW1>1 

b. 




5. 





5*. 5m 515 CH5 5tt5 ^'IMiJ fif#*ll: 

5F55 ^PTf^s v iiPic'® 5g5%i I 5^*55 wf 5f «ii«c*« g5s c i qg c^iBxjn g55 C5i*i 5*rr 

■5FT g5rt$5f^5> 5Fj>5 'SI^pFf^S 55sf5»3 "5? I 5f$f53F C5lf^5R g5 6 f (TIN 5*51 "5£q C^ICHi C<HH 

'WFF®! gft^5 *351 g5t s 15 5^ 55 I CSIWM 31$ 5 sr P] 5? T fatb<3 c5Rlt*W 5TC3 f^IC5 5T3 I 


d%q : > !t><! lt><J 1M 515 *355 < J*s , Jc s 'll *5 l*o<J 5t^5Wl^t£5?I *35^ wffrq C^rtC 5 !?! 5^ 


asf^ 

3!, 

51^5 5(55 


§5$3 3P53 
3T^5W^5 

53St5JPl5 3*f 



b. 

5. 

*5. 

8. 

<t. 

b. 

Ca 2, (aq) 

Al 3 '(aq) 

Fe 2 ’(aq) 

Fe 3 *(aq) 

Cu 2, (aq) 

Zn 2, (aq) 

NaOH(aq) 

C3M3S5T 

5C5 

Ca(OH) 2 (s) 

AI(OH) 3 (s) 

Fe(OH) 2 (s) 

Fe(OH) 3 (s) 

Cu(OH)2(s) 

Zn(OH) 2 (s) 

5(51 

5151 

'W 

5TO515lf^ 
31533 %>T 

5151 

5f*PP 

NaOH(aq) C313 
55H 3C5 

5^1) H *s<i3 

#1W 


T5.g. Ca(OH) 2 (s) 31^51^55% 1 

^fst 3T$5 51^5^75?! 538^3 ^5155 5l5lH<fl 5^5*13 Wt 3333 <WW 515 I 


Ca 2 +(aq) + 20H(aq) 

— * 

Ca(OH) 2 (s) 
515151:% 55Sr!F5 

Al 3 ~(aq) + 30H*(aq) 

— * 

AI(OH) 3 (s) 

515T5C%55§-CV5 

Fe 2+ (aq) + 20H(aq) 

— - 

Fe(OH) 2 (s) 
5^T5C% 55§7^^r 

Fe 3+ (aq) + 30H-(aq) 

— * 

Fe(OH) 3 (s) 
qtqtfr 5l5lf555gT^5 

Cu 2+ (aq) + 20H-(aq) 

— * 

Cu(OH) 2 (s) 

^t=l<Pl 55§^5 

Zn 2+ (aq) + 20H’(aq) 

— - 

Zn(OH) 2 (s) 

515T5C%55§^F5 


Sliufa^ 5§)<W c f^t s 1lt < T i 3T$5 555 'Q <7Tlf%?n5 51^5W^T55 f5#51<T 5T515f53S 5^t<M 4 f R.C3C3 MC.^I'S'OlC-'l 














2R5f*t Wt W I 

► Ca(OH) 2 (s) + 2NaCI(aq) 

AI(OH) 3 (s) + 3NaCI(aq) 

► Fe(OH) 2 (s) + 2NaCI(aq) 

► Fe(OH) 3 (s) + 3NaCI(aq) 

► Cu(OH) 2 (s) + 2NaCI(aq) 

► Zn(OH) 2 (s) + 2NaCI(aq) 

TOTT%T fa&sl C*f5, Ca 2 + (aq) ^f?FT c^tcil wgz^*f 

TO TQ | 

*t. fifofll: 

®IJICWlPlJllil C^ldl^'-b, ttliltWlPuilW Hl^CJaO , ‘*IJltiilft*J|i| 2lFi>fDw>5> I 

«(JOlfHillV| C#1 %?T 'sni^II^I ‘ 5 tTPT ^ I 

2NH 4 CI(aq) + Ca(OH) 2 (aq) ► 2NH 3 (g) + CaCI 2 (aq) + 2H 2 0(I) 

NH 4 CI(aq) + NaOH(aq) ► NH 3 (g) + NaCI(aq) + H 2 0(l) 

PlcijK^ •>i?l < Pfic fc 1?r ^TOTTC 2T^ s T*r TO <Tf?T I 

NH 4 "(aq) + OH(aq) ► NH 3 (g) + H 2 0(l) 

*f. «£)Pigmj faQnji: 

toi ■Q^ e t 7 ^ 5 } ^ tot 'Q 9 ftf^ toj i sptsr fatro to?i 

4 7p®R^1^i^v5 I 

TOR alM.UlM TO*, ’WTO TOT AllIJilW ^T?H <$\U$ I aN.UlM 

^!iiqH<i ^‘ 9 rf^ f^?r toj f^jps i 


CaCI 2 (aq) + 2NaOH(aq) 
AICI 3 (aq) + 3NaOH(aq) 

FeCI 2 (aq) + 2NaOH(aq) 
FeCI 3 (aq) + 3NaOH(aq) 
CuCI 2 (aq) + 2NaOH(aq) 
ZnCI 2 (aq) +■ 2NaOH(aq) 



9 l'GlPi^|i| *l4>&4>ll$\b «<RRc*1lfbillV ^53 (TTTW^ ^T?H V I ^ <5n?R flTICT 

*rr i ^ceiic^ al)*.'* ^n?r ■jtiw >r*^ i, t^ 9 f ^ ^rh ^?j i g^t«t 

'S(Rr$ ^j|v^i<p “^T '^T i 

KOH(s) + «lPt ► K*(aq) + OH(aq) 

NaOH(s) + *flft ► Na*(aq) + OH-(aq) 

r *UioilfH*ll *hi$ ?m ^ilC‘lllH<JI *HPT I 'SHIWlftillW* *llfaw> Q%^3 W 'SHlWlftill ’tTPT ’Q ^TlftfT 

r«Swii?r t 5trr <3 w >iuiMi ^ 

■^5<tk, ^icsnfa*ii w «mcsnfa*ii *nft<r v3<r qjitsnftjiw ^bh « ^n?R 

§^^5 SflC^I v5|i|]i|M ^TiltHs* WT I 

<TJ ^T?I 'i'lBlfa'A 1 =PT?I I WT^PBI 'B<RI c f *lWPM> 33 I 

' f t^T *HCflf» B<C c t ‘ 9 tf?T5lM 3^T ‘splcftfl 3*3 3R73 I 

f*1Ct>fl 3%f& 3*1W ■ J T w f'J 3 s ?! I (M3 CW 313 0Q33 313# <PC<I 3^ 3BT I 3 B vfiJ3> ^TRlf^ 3'5l<M c t 

fppfl 

^ >iMf<pv3t<i 3if>t0 B<C s t v *f1?4<l H ^5T C3M <J*I! I 

*T^ ^l$C&IC$PlQ < P 3rf3tf5 3$H C3lfo*ll»l < w4c*ib cm 3BTI 3OT I 

3*313(11) ^itCiilft^l U3 c t (TIM 3*3T 3F1 ! 

>14>l)l 3313133*3: 

OlflfD C^C^'l 5, lot C<ll'©t 5 Tfl 2lR»n?C'® fact? ft C^ltll 43# fa<P!fI<P '*llt$ I 

• «1llC3lMfll Wft • 3^C3lfib*lUl ^HWR9 1333 

• q^>thf¥5l<i«qi 4f?FS • •#^'5 “3# 

PttW a<Jtlfn 43^ <iamR> <}^1<I ^C<I ^lotco ^'HWHC.^ *FW wc^? 

• ^ S9 II?I (II) c^tfil^o B^*T • cl? > oII?S< 

b.°i <i W? 

^P. *tf? 

^CjaltfefH cmi& ^IIPT ' 5 T5T3 ig<I%I I ^ ’ITPT <1lPlc^ !j^v6 ^C?I 9 t^ c f® 

i 7ft*n?cm ’tic '^'BfcjPi^'^ <a1^5 to?i «r*ffrro 35% c^bti^s <?h^p i ’tip ^csiIwh 

C^tfll^COH COt'OC'Tfl Tjpf ^1C®1 ^ftHl ^ ‘ 5 1 ss *T W <TRI I 







5 *THR 




'I. MI? Uf*TS: 

(N 0 2 ) mjttt 5731 Miaftw kafirs (HNO ? ) « (HNO } ) 

1 TfWT^TO ^TW; OfWfria Mr? ^k%4 AfftQS W3& 70% Df3*5 MI 7 ^ I MT? 

'fliiiws c^i*onsj arw sjf*? ?t ua* ^ «r«a «n«in aw i facaifws aoi 

aiwna artfa ^sckicsm ’^T^fiT? *m ^aw aia^t <iMfa a^fa cww aw ar 1 

•fliwia i ?? o ff^ 1 %^ coa facaiwM aw aw 1 £aH-'jw *jm «£*iiFi , ^Ta ^Sr^?r?yTT *htj 7 >a 4^4 uf*p?c 5 a 
ar^rar ^aptt cafao; 1 

m. m awfosta^ 4 *rs: 

wwfc (SOj) «tim mAw g^> so; >n 4 j>$a«* laft© (H,S 0 4 ) $^13 $s 1 mta^ Mt? 

<afora& <waw ^rc® mw 9X% juiw^ ufag at « 1 

wflffr *rtf 

mi? dfas 'sraw faHWH* aw <a^* «r®ra *ww* Mvttf 1 ««jcmi ar$, mw 

mtwi nfttfga aw Mr? va* wtf) »a* > c>nfeina wit carei 

arw w^w 5 ^ a®if an » ufassw *fw ^w 5 « crrora caf*r i 


t. ^iPitba ^ a -wS) a yrara : 

Mi? nftre «wts fw ! w « **wa«? i <a« «wwi 

<*nf^ fijMTJw nr 1 w*j 4 mxoj arw ar 'yria 1 nftra? j? 

•nci 1 afa «pipwswmm^ on?t aw '*a*ca »n« «p *ifaatcfl nift 

fa 01 *£01 J k^ai faFSF^OF 1 


i . .<j<? jr<wi Mia dlfa 4 « 1 

i . fyM>id WT ®3 ” 3 ?M 735 ^POW 0 ?ft>I MI? JiMfa’ksfji^ 4 f ^55 
Oiat <F£ 1 

v%. 4 <?t‘ W« MO! ^Wvt <?« 1 X 4 <M 1 


M. "^ItMfl ^ 414 # *rt^pp«na : 

u^Ctefl aw ^tt%bw ai^’^i^e ^wpf® a»a<F iSi fa*iw*i^ 1 ww.ws ^t 5 T 

awaw arw ^ <?mc^ ^ miw i afa -^rn '^1^ ^rp Mfaar^t «tm 

%a *101 r.w.a ?W 4 ' 



fwi b.b 1 '^f^TDoST WfWt s*f 









i. *^250mLfj5i5?T?iswi 
*. 43 4«?f5?r!) SO ml- Hlftfoa ~HlfH 43t 
50ml. c^sursj ?r^5W5 nr** i 

\$. $33 43*fl? W3 ^ri<T5 «TT ^T« 4<R 1 

s. 4<frf*H ' s f?^T 43*R? 2TW 35 Rfa? $33 

vjjjfMjJ HI Jjfifo* <7$1M fSftS Crt 4« 08*43 
^ff^TlI 0*W I 

W « ^ <ut^ <n 3 ^ *I«*J ^tShFT 

4. 43^ 50mL *1^ $l’$0&K4HSl* 4r*rs FJ^T i$*t I 

m. f^cm (fta *.m>) htw *$f& «?i 4 h (MWffi?) ftpwfire 4*ww:4 f^ra * mh «w c3H<i3*is *i rf hi 

43H 

M. *S^5S^f?J 44ffr ^P33SI TTWW <!I'MiSj 5 4 W 43i *7MS tlTT^Pf^ <517313 » T *1W_' 

<05?! ftOJ 3Jlblf33 'SMsJ tfllTOI >n« *it 4?T I 

3. ^R? 'S^VTI 43 $fi§*T€'1 ^ *?3 I 

«. foCHMT* (^IHf^ 4^0) <1 4fo(3?S **HW MjfWfc <?#! I 

T5. ^1*^5* ’Jjfly'WS 3.IKTT ^55 

*$, c4f$atH « «ctC4ft?ifa whw r<W>;f5 4 $ \ 



ffesr >>.'i : th'-iMi virtisSi 5rsf ‘ g tfr^i 


k.io pH 

'jtiwiuH? wtf pH 4 SH sJs^i^h '« 3i>w v>v*‘ i r^rr^i fja?T3 pH 4H 0 14 -43 *t?jt 

1 FJ30T3 pH sjiH 7 -43 *P? 5771 3f?l*i ^r<a 7 -43 C3f*f 50* ffspfi? N»r^, : 1 c^i'Hi ^3??T3 
pH 4H 7 vn* tlHsi 1 ??3fi3 pH 4H 7 ^ o^r .^r^ra 'Mm 44. pH 

VH 7 WV! <^3 TOflfBI *I«3 ^JW f*3 MBi I 



4^t© 3T 


■V3 3TC3M 

0 

1 

2 

3 4 

5 

6 
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10 

jD 

12 

13 

14 


fi?3I >>>s : pH CQ M 





pH #im: 

pH c»T*fr?3 <v^r< <??n ijtn i c*wjj t * i cw?s$ 

pH *4^ 7 -«iifl <?*i 30»r fttfcjt* ct*'* *1*1 7 -'•'if* 8C* 3Vi <fT ijtifl <?« i $c»w 

7i<> jif^s « *i* ctwi ffcjj w*n* i •*)![ "W^jch! ■•tf^CTsr ww <n 

vn^?I f$5 ^5! I 3J5?JK si^Ttr I 

pH SJH 9rV^j l^fST^T ^>WW, pH C'ffTJJ ^1 pH f*j§W 7f$i I 

w-dfaro— ^ fw *C*f ^»wDs i fojj pH 31^*31 SfflT 

s\^i«^f>fvi s>ftjc<*f?*j farj <ra s> t <?r* i ^aj^ri^T w icwr 15^-13 pH ura wtww f^t 
$®i$*vf\p\ csjTst ^3 1 $**Tg 3^ ^»na 5^1 ^tc*J fisftcu frc'Ir pH ^ fitfiffT 

^511 


«. pH CTTW: 

Ff«j ?73 pj l 5 jt 7 f 'Pfktfjj flp?; pi i i^Wjj <■,«&[« ^ SFS 1 'JOCF^ £i^>*Ml pi l C*W?I 
1 'sr’SS’lsf 'SW'} ^f £8 *b\\v?T& < 8 M 3 r>TC?j? X!e< fifats y <£13 pH *r*T Wtjtf ^3 1 


pH 

^*U 


0 <3 


»rw 

■1 

>3 - <7 



3 

7 


5T5JPT 

□ 

>7-<ll 

^ vw 

<%9T 

□ 

>11-14 



■I 





(m 5*> : ^WrtPI fofa* b$ «fe* ft®! 6RJ 4$0W ^ OT) 3>,i0 * pH * Wffl ^ 


8. pH ffi&W: 

WGrM fflUW pH *IH Vm fWl pH WfiJ « 8 stf 
ail I pH fitotf $r. •t^Qjfcw «wrw y<Fi $f&a fiffircM 
fSTTO C<r& 7 SP# pH 9 rT ?7 ^TT I 

^1%^8T: 

«$«! of?* onpwffn * pH xw fafa «?« aft®. *i» * 



i.ii pll-<aa«05 fwi.^ipH - 

ffqc*»W: ^<wcw wj^f *nff^ pH ^ ^ 5 1^:^ : ^ ^nfSir Wn^t pH ^ ws sw 








!>88 

TO?T T^B BTOPitfS pH BB 2 *JCill«sH I '*IH!<1 BBC<p 

B*TTO?T TO3 WB pH "SIB 8 "5^ ^M^Uj T SJCBSR I pH 'STB 7.35 <FlTO 7.45 
<3?R 2CTCBT pH '5IB 6 BBT SOW'T I BBB’jCB CBPT *Hf$ <r*!!<l WB pH B^Pl4?T I 

c 3 iKt^j#]^H: cisl^cba ^bt pH ■srB 5.5 I ^cbji pH 5.5 c*TO 6.5 -»3 ?t btot^b 
^ 3 ‘ilc'^i, <Jjl<Pc,bQ^i <3^ v l9c<H ^c<w ^ i^p ii k f 2lR>cfll< ^fic® BC3 i ^cbs pH ' 5 lH Bn^ ct>c^ 
C^f“T B B^T ^£<*1 CTOBB <3 CBFBf BI> ^C< I pH *!B 4 C*tfTO 6 -4<T 'STCB ^C^Tfi IsfxSTD 1 
'SPJ'T Bc<P I <PC<n > 1 VOlC<J '®llC c n1 RR^B 'Q |B S ^«1 CBB?! I gC'W pH s lH 6 <?TCB C#l 
R>Slb<T*PjK.«'ll 'SPflWT *lRc<l (W1 <3 <??m I 

b.b^ 2f*l W*i f<J&{Jl 'Q ^T»J v lS)'Bl 

ial^isb 6 >(<1 v3<w>fl Pmw to'T 'Q ^nfBT T^Bjj i ^ RPNjic^ *w Rlrot bft 1 2H*m RR>b ibibim 
HTO?J pH "SIB *lf?I^H T5JR BCB I 4%^ <B?B fWtiM SPlffo TO Bft TO | trv\ 

'Q ^IfcW Wt%3JTO <rtrR^ ^ | 2PTSB RfTO <3Bf£ #5 ^3*^4 RfTO | 
v3%5 + ’’TO ► W + Bf*T 

C<Plc«it kj<W BB4 ’■li^iirl <3pfJj g<H c<IM <M1 ^c®i sHB 153 ^ ^?T l <3 pm> c*TM TO 

?\*B[ •’l^l^liJ ^TS 2T*I 3*1 RRhjI TKtffcs ^5<J | -'WhD c^rlfl'OPt ^llH^ cb-H>fT>Sc<i '3‘3PjR?Tt TOf^TOl 
CB'h M CTOB (TIB B?f I CBS! ‘*t»1<li&f|'Sl?l BtT^ I *3?! ?TBBjf*R :s •TB CBt^TTB ^Rcbj I 

*J$c^lc;j>lRo ^srf3fs wi cG-^n^S^Rc.^ B?r ^4 ^r i ^s 9 !? c9h5i^5c<) tob 5 <r#fi>T ^%r^6?r 

CB 5 ! W I ^IbT CfTT^ BQ I ^‘SR'Ol^h ^|^7 C<pG(^<i WH I>ldrfl RRic?l Cb-n?fD5c<13 

RRi^ ^RiRfD b €fBI*r B?r i 

b 1 < 5C»1 € KSIBR&^|51 

^ iR ^ IC .^: B?fTOSfI JdwNC'l ^<1 | '*(& 

TOI I ^3 CBB 9 lR<£|!cM?r WB ^X^TfT CW BH^bTbTB BBBI (BBBTTfB ^T?I 

^TT <p|4c*il? , C^iRilN ^I4 >.Ci&I 0&M < Pl4'(.*i'B ^j|R I ^Piac^p 2MRj\6 

TOI Wt, bRt 'S $V|5| tot I 

nlo'exi »H1C^<1 Sip BWBRnr BZB I BTBC6RnT i|l*iC<l^l ^ (? IFt Bbi bb?i B?I ^ b1b5 
'^ < n 9 T^ «fl I *3^ bIb? »iiC^>fl ^SBCTFTCB (<Pil s ll>iyt*l (BM) BlipipT BCfl BC5W •**J ^ I B® 

3B B?T ^TCBcB?! 2HRi« BW I wi nit's?! ^i* s Pl'5?r I 

C < P^» ^'®Rc'®: CBB ^9c^> C<lR*( v llS^ln <Pfll ^5?I I BC® 'Upf^ 6 *sp|<1 gc.bl5 I 

BiT4 (Blf^IB BIBb5 <3^ bTbjs?! ’•pP f^PSTB "5CB C<R^ 9 ljSbM I *pp 

B^T?! v37B?T BIB CBRBT RflBT ^?T B l bB C<TN TOFT *H RRhJI ^<1 BB 

^ I vbl^^l^.'i BB BBtCB CWTB I CTO |Bt?T fBFT ^STC^T <p|4»i BTC7T3 

•Q >\W\m I WT CTO BnT^J I 





i8 <t 

^WCfl RfR5*ftiJ : 4RTR5TR Rlfi> f¥»j| 2fR*TR I C<MHI CR5TCR1 4RTRSIR R#R 4f^#rf[> ^TOjfRRS'Rf 

pH rtr r^r^srtr ^toti wfi<i Rt i iiriUw £R <3Pt rsrtft RtfuR «af5tfet&3pr rir i jtr R»i<v&tFSk 
RRFtf, 4R <iN<im<p RR <P5hM^|i) I £R Eiffel ^Frf RRfWRstR RstRRtffof pH RTR^R 

rir i Rifi> 'Sifofite ^Tfm pH rtr ^5 crH ^rcftRifRRR >tt*tcrr> crir wt ^ i 

^iloilftflUl ^Ihc.w -spifK/P a»tf^5 R*£R 'snffel pH RTR. 3 FTR*SR I 

^pr *TRR ^l**1c<£ C'SfC'l^ I 'Sl1^1'5> <3 **HWR RQhiI*I ^TRR 'S Rift ^RR'J ^R I RRCRR ^r 
‘flf^FS CRtR* ^ ^RR «RT "RRR CRER* ^TPT I 4 WRI eprCR tfRsftj ^ft?I RRRS ^ 4RsfrT R»Wk R^TR 5 

rtcr 1 i rtrtrr^ wm^RR^RTtoR^ i rrtr ^^ir <3 rrwr fatemiR ^jr^^irr 

« t^t -s?»it<i<i rrr vaf^fy^ (FeCl 3 ) , sn<n?r « #g rhwsi wt **wk (Na 2 C0 3 ) i 

'TR'PPJ? TsRCR R'lN ** 1 <3 RTRtWR 5 'STRICT 1^1*IR> '5ER I ^C< C<PlHI c<Mc*il *TRR '•lifter ^ RT I 
*9fR®' « ^n?r*r3t rrr r^ r*tst wr ts^r^ r*gt i 

HCI + NaOH ► NaCI + H 2 0 

HCI + Fe(OH) 3 ► FeCI 3 + 3H 2 0 

H 2 C0 3 + 2NaOH ► Na 2 C0 3 + 2H 2 0 

2FeCI 3 (aq) + 3Na 2 C0 3 (aq) ► 6NaCI(aq) + 3C0 2 (g) + Fe 2 0 3 (s) 

<08 

RTRTRRS Rift ft^bl vflprfwi ^SR pH RTR 5.6, RRRR < 3 l<k Riftc® <p|4*1 1 51^^T^ RTfR 'Q 
'it^tulw'i RITR g3te e \s RTFP I ^toRc'Ar RR^RRRT“,lh9«Tl<» RRR RHJiTijOT R*riR '»I$«i*i&!» 

ftPTRR R5{R l CR CRSftRT qif»(4*N» > ^p^RlTOR Rl^ftxp 'SIER RTTjpSTR RR^R 

^srr I ^D'Slb'I, <W«PW‘«rRT 'Q RTt$?I C%t R9ww RSI^R RTPT f^SRRR RRSf I 

R^fTUSR RRR Rl^rtsW il$0£lt*M "5R I ^3SR5R t%CR C'lualPiRR CRt^tCRTfT RRR<3 

RI^Clil^R R5t ^T5R I 

RSf^R vbli'siSI!^ <3 RT^TC^R RT3TCR ^‘ ! tf^^5 9 fltR?f RTR kQ»JiR RSCR I 

C0 2 (g) + H 2 0(l) ► H 2 C0 3 (aq) 

2N0 2 (g) + H 2 0(l) ► HN0 2 (aq) + HN0 3 (aq) 

Rt^PT I ^ RP5TOT R%£S»IR?! WT RT^i^P ^1^5 RlRR^ ^R I 

RfjreTttfSR RRR R1TOI 6 Rl^l^R 5 "5R I ^'G'Sl'Gl, 

<w <M<1RTRI<T ^rWlf^ (RSRRT 'S CRcJalfeR) RlR^M/Hl^dalC'&rR ^ RPIW ■bl^^ll^vb/Hl^lIa'P 

fR5Jf ^R I RPTRRR Rl^r6c«T<l RTFrR RtCR k&RlR RPlTR^?nR ^FF | TJMW 

^1^1^ RTgpStRR «liflC^H *3 'SCRTTCRR RlW fa&fll R*CR RFRP1R R^R I RWR»M 

RT^FOTR Rtf^R RTCR kt^RTR >ll«lf<P‘5k<p ^TF &VR*J RS^R I 

S0 2 (g) + H 2 0(l) ^ H 2 S0 3 (aq) 

S0 3 (g) + H 2 0(l) ^ H 2 S0 4 (aq) 





■ ? nf% 9 t1^$ ^ i <9 Pi\»^<j wf wra « ■snffcf pH ^ 4 rt 4 

c&ty <^*1 <n?r i *iift> 'Q v iif*t <n?i i ^<£<ft>wi?5 ^ii v R s i ^ i 

b. tei% ^m 

*JW5 'Q C*n^ ‘ s tlf^T ^ I 
r. pH c^rr^toi ^ *nte pH ■siFTtes w i 
*t. ’R’RT 'TORS te atetffo I'MI^'Q W I 
R. WUIM 4<tfD IflMlt? £^>0 TOI f“tfRRR ft«G fe?i|l ^TTQ I 

<FW 

vspi^lte $<??t Qmihisi tei wiiwc‘i <pcfi<plb 4 «ir>i<i i 

v fT& Rc<ltHlfl ftel •«dR>c<ik.*R ^TT?! ^iHc^ 2l1%CWT ^‘ 5 T^T S T 5 T W I (Scg^ 

c 9 nfiiPi?ini « wit *mn <tt?t> 

«0£ *lA 

(Rsm CTO15 ‘ J TTf% s 1t'S<JT W? [^FR, ’TO?, ^RSl*T ( ,? tT®FT > %? ll 

^•^fl 'Q »^5l v llf'W ^tW 9 llft*l 7 ICHfl f%? 

^ c< ‘ s rrt*r ^ MtojQ's ^?j? 

^r «nfa *ih #sic< *nf% ^rra ? 

cs\m *ttei wt - ^, *fift^3T*t toi? 

tesr^rr fawinm tei ’jftfto *itte 'srrcteR ^< 1 ^ w 1 

*nte ^“-IC^OSNM 'STSTW^TQ 1 

’IlfabCaR StSS^MMI '^vT'T ‘ s nf^T ‘•JEER ^I?I f^ft?I 8Mif^>6 33 I ^ 2Rt3, *nf"T *ilfDoa 

'Slfte SRC 6 !?! ^IER I mtes Wt ^ I <|tte *ntes 'fllte 

(CaC0 3 ), 'JaC'iiiit^b (CaC0 v MgC0 3 ) 'Pl°iw ^ 9 I?T law 5 li^W <TTG?n?I ^i»ia *fc?T *fo?J 
<pcfi 6 'Qc.ifi ‘tot 1 

H 2 0(l) + C0 2 (g) ► H 2 C0 3 (aq) 

CaC0 3 (s) + H 2 C0 3 (aq) ► Ca(HC0 3 ) 2 (aq) 

MgC0 3 (s) + H 2 CO s (aq) ► Mg(HC0 3 ) 2 (aq) 


c<r»ic*ii c^icii ■R«iit'o fe v M*i (CaS0 4 .2H 2 0) Rt^Rt^ CaS0 4 «n^i 9 ntes iffrsiKst?! 1 

^ ^ 9 lhl r rj[c c il s ttte$ «Ji<k c i * s Hf% ^ ^ 1 '5fT?i?R ■®ii<4 i'O 'sr •'filter ^laii 1 










>8^ 

’UTlM ^SfliPT, >H<IC»W ^lf^5W (PTlfolTR ^T *fBlfalH Wt) ^TR?1 f'l^l fafoiU <P^ I 

R-COONa + H 2 0 ^ R-COO' + Na~ 

2R-COO- + Ca 2+ ( R-COO) 2 Ca 

f^lwG ®Pl*t 

->INlC^ (TTlf^TTST ^T?R 'Q^%?T C7T1%?7R ^l^C*ib ^ I C*llfo«IC*W ^ll<nct <lGlPlflUl 
•^iHH fafsteii c*i?r i ^ v nfa<i vjwc^yiv *mi?rc *ii«ic*w ^c?r i 

Wlf^TR, <3 <3t?I?R <JTJ<r ^CHG, C^5|?rf^5 <3 >)|fl1W'B (3<l^ '<1I < K«1 v llffiN 6 

<7Ht ^?r I 

*llfaw> <n^p^Sfl SltU&IOT*! ■gft^ 3JTWT <t?I^?I I ’lifter tSSTW f5n«l 

«fpBT "lift ^IfTOT ^ ^?T I ^T 9 l?I' f t^ *l!^<R<i C<Phnl$'i> ^T ^iMc^pC PR*t 'llfaos ^Il^cn ‘* > ftf% *i<r©t 

<wt ^n?r 'Tt i «nfar ^tfft ^<j\si *f?r <wt<t <Kii<pfD , 5 t w *i% 

i. (Tffsl itoijfD'G T^f© \5. ^13R Cfrf^T 9 P^% S^oJlfn 

a^ , o e 'o <PihPi<ji*i, »oWciPi^ii), ^i?re stiff ^ i wr ^ vtfftvs sjg?i<7M^?n 

^ wpn*r?i cw, onm * s ttf^r i *nf*r *j<r ^ i ^ w %®r 

C^lMl WFT *TT I 

• ^ ■*iifH Tjf^r 'Q ^r^*n?i ^pHt ^ i 

• f*f^R3I *r?r <w$i« <3 w<tt T sn$fo W 1 

• fft^SFIPT Wf «^J<r*fD C$UP • s Tl 1 % W I 'STSo^ ^TT^H 

<35 < Rlfi 4>te *J£?I c<P*ilfi ‘•ll^llt'-lfi s|<r *tlfa 'Q 'tlf^ tbt^vs ^s<i i 

: WT^Wf - ^Ihlc/is (7MI ^ « vjqlpj ^ I ^>nf% *TT§’f- i .'©N I^OT 

'© 4 ii[h * ; tc^; «iro?n?r <w/c^f i i' sjwt^»i; < w<it c f < 1 ^ 

^T*?p'Tt3 s t I 

^*rr : tit© <3 ^ 9 ftf% ^^TFtH 1 

<j^i|lc*1 ^ p ltc^c*f i|l*l<l fD5<J'«CflC'1<l ^fH ^CJJ I *f^?f f^lfb '^ < flW*l'1 C’ilflJTOl 

^ 1 ^ 4 ^ ^r ’tif^ ^Q^h*h ■’thi?! ^nf^r rc^ic< 3 ■srr^nrsr >m<<ii^ wi i 

< tt^ v 1«1l$4'i 3^ WC°f ^<^1-5. 'llPic.vs WIT « ^Ht criM'attal'*! <^^1 “f^W<I cnk^l ^ < #T 
'SlcPlIiJC^I ^ S^ilH fVG|(.<i ?1 >IRIc<J5 WIT 'S ^<T ^TR ^?T I 








^^<1 ^vojlT^r ^TftlXM ’ttf'T »iHto!c<i I <^S <3 <^R>fl 

«nfatf5 <Jj3I $$ ^5ir*flTI I ^PNTST^-^T 6 C?R% WT^-CST’T? C<T?TT?I ^JWTCTT ^t : ^5?I ^^5 
*pi «nf^ ^JP5 I Sgfi^f RfalWfl 05*1 ^01 ^^5 ~3JM I ffdWtS <1H^-A ^TBI « <jf^?I 

9 llfto® ^ fer«n1**lc^l 9 T5t5 I ^MOifT Q T0*f Hue'll C<PtcHlfJ<P*l 21&iJ!<l > fl c T f*R 

<j^fi w*Tt*R3i cw i wwiftfii, c^r?ir, wsfwsr ^srfpt ■rtc# 'sw^j i *n^r^ ’strt 
CWt$. W <ft.fl | <J0t#jfl >H*lpp5f^<T» v3ft\5 9 Tlf%f pH JIM 3,kl <ft$ I ^RFf *&? s Tb? e?k<w Rs“lf4# 1?I 
^^5 <?n^i ‘ ! nf^ , e^H^T?n 

iii^Wfi <j4<ftc6<i <pc«i faRjj ?ii^f*><p -pp^s ^piTofa ^tr^t « ^-^>*# 50 ?^ ^5 1 

(Tnn, >n^id<j) ’flft St'Shtiri wt <3Ri '^i^ifi'S' "RRW Wf *ilfto© 

■oilc^P)^ ^*1 ORT I Rfailciflfi #^*f 4*1I<W<1 n>S<q«(.fJt s w s ’flR05 SJ5«1WM} ’SfBIl?! (0.01 

f^r.sn./RiGtfi) cDCfi '^w^ 4 C^R ^te^Pr 4 9 TTQ?jt <ilct$ i fa'ditf ‘Rf^ i *tWR*i 

■^IC^pM 4 ^ '’TpT ^IH <WC S 1 ^J'Q ^0i> *1103 I $j , 'i>- 9 fO ^5 WRR7I *3^ ^IsaRE 4 !?! 2flsffw W 
3<Pl*r m I <l^»llC*1 T ^Jc<r*l*t^T ; ®ff*f f f$ fl 'Ollc^^p n?S<l 1 «CfJC c Tfl ^p*f ^TM <1?. <ftfl Rcfl(.5 I 

'^ic 3: fPi<ft^ ’iPt ftcu (715 c^s?n?i *k*i wstpiem ’iPpq i RiwtoM 4 ^ <iict^ i 

^*1W: 

• OsWfft 4*ltW *lPf ^C 4 !?! ^tfi*! I^f?! ^Cfl <3"^ 2il'©(.<l‘l'1 W I 


'aiMk.lfi (Tfrt ^ “T^fT ?I^I CffoiMItsra RR^T^TES I <lf^3 15] Sic.fitoc.'tfi ^Rt?I ^tT^T I ^StlHI^fi 

^ mritfft lwii<i ‘ s rre?n w i »a ^rrc^f 

^WlPlto’fe'f 'Q ^nf^^t^PT'TOl SlRW^ (TfFTT ’IRPTRl?! 9 |Q<C^ ^ « 1 i itlaH WT Plft) 4 ® W 
"^T I OfG < J!CfJM(l :; 1 3F^ <ftfl <3 ' 5 I e R2I 'Q 9 lt>H*fl c 1 1^1 <&i <H^lfl 

^lc«iHiW 'Q c^<J^il<5 9 fTG?IT^T^ I ^IT «i I »il(.i<i l«1lPl>K<I 4 ‘G <3 ^t’pwi ^tlcfifi ^ ^»»ilc'o *H$NJ I 

<?IC.flWjftl tTP& <Tt ^(.*1 ^?I ^1^ C^HIfl ^ <PCf1 v5TC^5 ®ll<l^ r ll CW(.<I ^Rv ‘ 5 H5 C’lC'l 
<3W^M <MC<I I 

sd C'-s i <r» Rq < 1^5 9 l!<ic*fT t i r (Mlfl ^T*H 1 calc'll 1^5 <plf>^IHI<i ^ifJl^tw 

«f®|prra (7PHT <TRR »Tt I i) R<iG( C^l^lfil «IFRR I ^Tff-3 ?RR 4 ^nRc?f I 

■5JR ?TftW ^K^lCIC'lfl ^51 (7 ft*f br*i^tt>^ r f , «l 'Q e?l3|^ 9 nf^ C$TTC*R >!<)(.& CfJ <I s T<f^T ^ ‘ J Tt?T I 

<t>.^lr *1sl)**H 

^f « ^ 'Q i <a^5 >iinH( a^s 

I C<MHI 5 »lf*ICf W '^R<T*ilkfl!?J «HWI W <IT?I I ^T^ 4 ! ^tTQTn 

(TRTT RT (Rrflirci? (TRt <7tW ^<?RT lRH>l <1 C p f‘ ? tTC?r ^R 5 ! ^71 vS^llR RT 'SRTPR ’fTQITT (TtC®! 4 Tlt%' I ^5 I 





mIms WM 30-35 C I ^5T 40 C v llw i c^lc^l <plflc s t v Hpt?i 
'oH»lk«ll ‘5£ p f '©M*#J*T W m I <T^ 5 trt% tet ^n?T 9 Tlft ^T <l<jqlc<l<5 

’BR «nfa ^ otrrj ^ wr ^i *nte '®M^<i c f i «iic4ifiibi<i ter 9 irte wpmt te?r ^sr w 

t ^ 6 t *ri^ wr <m i 

*ttte pH "HR: <Tlte pH '5Jt i T 4.5 C^tl^ 5 ^ 9.5 ^TOTT C3f*T ^C«1 '5T 6M! I pH 

c ? f 9 n?r ^ pH f*i5i<] ^m?r <pc?i pi i ' s th f^4?r wr <n?r i 

tefe (BOD; Biological Oxygen Demand): BOD ' s ItrR blR*il l c<»IC.HI 

‘'Tttes (BOD) "sth c^r^r ^ ■ s Ttf^r i ^i^r "tites c < r 
^ttert^sifterr ?run^T^5Tte% i 

tefe (COD; Chemical oxygen Demand): COD '*IKR <iM«f*i<p olf^il I ‘'Tttes (Rlt 

?TPTlte b<li ^tC5 '5T5T tUlHM WR (COD) "SIFT <1<^W <MI I Hffll-lteTJf 

‘'Tltes (Organic Polutants) -43 WIT CW?\ *flte ‘$ < t1^ < T tejR'f 3Rrt 33 1 *Ttte COD 3R 

c#r^r’iir^c 6 i?r marc^^r i 

BOD S COD C3* fsiFHR/te3 3T f’Tte'sr (ppm: Parts per million) 43^ WPf W 33 I 
1 ppm = te?T TS^T 1 fsi^BR t$3 


v i!pic<p wri ^<jci>«j R^'&’TRr 3j*rr c$>ifa(. r rR i 9 iiftc^ v 1iS^Rj 

C3M TOC 5 ! C^lffM ^1<ll , ’lc < p WttW OK3 C^C^I I 

Ca(OCI)CI + H 2 0 ► Ca(OH) 2 + 2[CI] 

#Pn^4- 2[CI] ► wite#te 

writes HfR ■‘ii&^w (RN wi?r t?r ter «nfa *iwpn»tj 33 i 

^iMi: *nte* ^R^*t (15-20 ftte *rt<T ^ter #3T c pp' 33 i ^esfr rc4m<p<j^ ■‘lifter 

ten^t: ^ 3R% ’rite® 1 vm teter [K 2 S0 4 .A1 2 (S0 4 ) 3 .24H 2 0] <m 3*t3 c?rr«f 

ter 9 nf% tr»t « terefj ^Fite ^rt ^ i ^§ ,? f<r 9 nt^r ^fr 9 fTca ‘ s j^ w 

^?r i ^r w m i 

“wrer ; ^te s *q *mimj i ^ c t ^ “WW Rwiw ^m\ <rr?r i ^ IVGw ter <tep 
ter ^ ■'front <n?r i 





d >il*H 




•C'Ai*ii<i ftc>* s pH c s t 9 n?r frslt ^ i 

3^5^ "TPP-^T^fw (TTSH, ^TFT *II<p, m ^Wlf^ ^T c<l J M, E TT e T C’lWM , 

VblPl<j1 ^ <71 C^PlC^I »TT9 I C5 lb C5lb <K*1 <PlCbl I ^1*1^1 ^ICb ^50 1^1 W I (71 flfS'T 9 1t'9?It 
<JlC< '$TC® tVt>W CmW '^<r9 I <JT'-SlC > l (70 ‘■‘jf^Cfl 'Tt'9 I ^SS’lfT tb<M [b<M <f>M C^Cb "fTS I 

& 5 l?T " 5 ^ C$RT?I faOM pH I ^ (TT'TBT WHT pH pH 9 lf^ 7 ^?T WTI 3 Ff? 

^ I 4 ^50 C 5 Tsn<I W W?lft ^T ^®T pH (Tf 9 !!?! ^?T I TO 

<n<Rlwfl Wim ^ i 

?TJ|: 

i . £*TMMW<1 (TTffi <P5tc=1 fHtb<l C^H (7ffrfl> 


CO, 

*• 0 2 

PiCb<J C<Phlb ^P 1 ?T? 
■^ 5 . <. 4 *I*K 1 ’TT^T 
* 1 . £ra<»»! 


*.h 2 
*. so 2 

(TT^I ?PT 

'H. ‘Wb'WM (TWT 


o. f*TCF?r c<phTD<i §*if^1fc?r w 7 *! «ijicaiiPml '5^ C T 13 H?t ? 


NH 4 mm ■%. OH- mm 

«i. nh 3 *. h 2 o 

8 . *perHI 7 |TW RtiNliJ ^fffa ^ I 

OT (7TP1 ^TMT ^1% m?m ^TI fag ’ffcsJN <7#5?TR $$!b& i^b W 

< 7 Jffl Wt^T T 5 T-« gf ^5 ~SJ3 ^ 1 ?J I *n$fi>- 






*t. ( 7 T 5 1 ^ 3 * 

<t. *fl1^fi5' to«c«l?T pH -*9?T ' S 1H 4. pH -'SsT *IH <PflW Wm ifl^S (TTM 3.C<3— 

i. ^.uchiTh^i 'Q^ c f 

ii. 

iii. 





fobs* C4l-tfy 

i « ii i « iii 

«f. ii^iii *?. i,ii«iii 



«. no 2 

<f. fcWd pH -<33 *JH 7 T*s 5^? aWT i 

^TITjW *RJfft?f FPRFRf *K?H ‘X’ *tJPT W*Pff ^RT’TT^W^y i 

cB*rBi'$ f i ftpr « raififo f*tw, as « WTfiKtfjte a?ft ^rwca Or*v?t, \ & 

sr*im *n$s ^«?rw ste i 

a 5 . WH 03^ TO* f 

* . WfflsI pi I *R 0*WsJ wi «JWJ! «W l 

*t. <;i>4ibY$*i fipr « Tgrffe fctw fstos «t *siT?3^ frm ijt Marsrf *fls i 

k. dfifcfc r fan « vifik ftwa ^itcMUrt $f3te^a ^<m flfojp* fasw <?a i 



im'spnm 

■^fSTKPRJfsr OWWMHI ^ft 5 ^ tWT 5 !^, C'tt'TPnjT *t#si <^5 1 4*n?^ -pnlRwrar 

fflUPZ “TW Ttffe *\ms ^1?J I ?! ^IHplfH^PT ^ TJlfij f%lfw 4J4$s 

^ I "ft*! (JTC*(? (PflW^slt ^ <R^T VlfiS <301 ^ iffaf VflfU ^ ‘FpT'Tt 0? ^Tt ^ I 

•>it><jit><i g^rtr <mim\ ^ vlfco® 



^ c*iw ^ ■RSrt- fawipfj tiptt snfoi <ii^5 

(i>) tlfae? >] **1cn<i «H?Fn ^fat <p$i 0® -i 1B^ I 
($) f^n, ute « ^Msc<psi ^ <ps w> *n?R i 
(\») f^ THC'tsi *m | 

(8) ftsf?i?l ^cr^wt -v 11<j<3 I 

((f) ^H^P1W?I flc?Jtef^?J W3 Rfewjlj ?rt^Rw> ^c4<l 

Q fRc^Wl ^9t <3S<3'5.1CSI51 fac^H V HS<J I 

fa) tlfrsr ^MW ^^vjvst, WPf « ■ B pS<Jl<J’41Cs!sl "’Hi^ I 

(*0 ^iPpesf umki <iJ«rel«r ■>r«<lS*f ^faWT^lEK I 




^^i<J ^HIfoIcMs Ftfl>F '*il<W 4 t $.CFI *{^4 I ^'JC4 ^j'llt' 4 5 J$$' r i tf f *f v i>4<JI '513 > tl$. bid? 

(iFF-io.i) %*l^ PH 4FT "^Tt I Flffir? v l41c*llt>*ll 4CF PlCDfl S'©*! ROFIF CIHjT 4F I 

C4R Tjtft? CFM ’q'$>C4fl *WH ^’IHR ? 

^C4F 2t*TH S'llMH FFJJ 4 ^FT$ ? 

qjfoplPww, 4rF#fFR, <fGtf»iFiii, c>iift>FM o 
*n^4 ji^^c'o *j^ ^f^if *rto?rr Ri5F f4 

4? Ssraa W4 hq ? [ft-pt^f Fi>ii*ifa4 
F&SPSl f<JC<l& *il *MC<I I] 

(THfenR <3 4 ji p i1>i?jicff mIc’If 4f <3 w ot*, 

^icna 4-^t^C'© v rr<3?n ftf 1 

tjUff <ii^>>i^c$f cfM 3pr *i1f «<ic e f fhft fif 1 cfff, fiIf (£ 41 * 111 ?**; l>iPi4-< vsi$ , 
SiO,), 44F FF*! ((TTffeTR cjPTFI^ ; NaCI), JHMWF (4JPl1>l?nv| 4l4t4>*, CaCO,) I 'SPIFFS 73 ? 4F 
ftjf cfM =$4 4 ^ i\m ftf 1 Wf 4F >i&«j ftf c<h*i, IVi'JjIf (Ag), 4 v il<i (Cu) , fe4 (Zn), f^*f 
(Sn) <FT& (Pb) $^iilw ^j<jh 1 f fi^ cfff (Au) if ®rr<3?rt c4ttg w 

2TTTT iFFF I ^ SRT Tf *f ^5T3 *f1HM I ‘‘Tf'QTTf FTF <9F*T 98f^ Cf1c* 1F FTF Flt*tF fSR Fl s l$ FT$ I 

ft$f 4'® s jc*ii f4*41f fal*i<Dj 'otic^ 1 cf '8?*ii Frp fif^tf <*tf fjm4 1 fi^>f fori^DiF^si $.c*ii- 
■ 4 . (tji^c^ Pifuca cf c4ic^i '°ii4ta otgftftf) 

F. «i*i«?)?i'si (*ll'$C4 ‘f^ffx>C?r v llii 4 t^> 4^JI <llil) 

*t. Syi'di (ft$f Iffkf i(j3% 1 ^ w f^sppt 4tF) 

F. FfFFlf^FT (FTpR5 FTf 9 ! '0 14JT^ ’^-FlFFTf)') 

$. FfFF *H (4N1TF Ff$ ]jR JR *t^f 4C<1) 

F. <3 >^bHR4 ( <fTj «1®RT?4 <3 >^b-ik4 

^*5 1'$<1 T 5 C RT?T C<lf*T) I 

*rr^ ^TF ^ CTM T*T 4W I 4 C<j c4fC*3l C4tRt C^*H, RFPPR ^ C^I 

’fT^rit *m I 

io.^'PW (Rock) 

^r4t^t f*Ml 44^C«ll *T5f 4 c tf^ 143^ I Rf»j| f^TF ‘5ZF ^ 4 c n^ 5 TT 

StCMC^ I 1*I®1 1 ^R^RF ^4 ^4^T *IIC4 4 ! ^I<^K3TTR ? llc^ ’llc^ W^lwksl , ^1^> . ^3ll*ll , 4F, <ll^ 2Rt5 

4Bl^r 1*1*11 4TT2n® "5TI I gRPTPR (4jPlf*IJlN 4|4 c*h 1?) *11 PlC'3 ^C?T ^TPtZR <Tf?T I c^lC*! 

T F p nP3 'Sft i l JjRt ’TW? <3 c<Kl t n ’TPR J jl^ I WlPl Pfs^ ^ 73 W*H ^F I i ^*1) Pl^llC-s l<fe j) ^ F CF^Tf 
FTF I ID^lt 4 > l40^iC'®'Q 'gPl ^ F C'l^C'® v 1lc < 3 I PIC^Tb Wt^F 411*11^1311*1 4l^C*il? 



fwi ic.i : 14S 5*11" F<T»? ©*r^l*» 


<PTISR 


<PC*I CflW ‘ 9 fM?I ^T f“TsfT9 ^fl^© <PCfl I ^ t*l®IT 9 ll tf lfa<P t*l°IT I "3J® ^1 '<$!<? SRffl RT 
fl^-H*** C'fPTT ©«niftc© ®?C4 IpTW^ 9 tf?T c f'© "5W I C < PlC c 'll C<PIC4f 1*t®TT ^Ic&l 4©)c#l ‘^IC*? I 

\Sn> WfC®f 1*fB[T ^IPT I ^ ^<3^ '4lM*Jl <3C°1 I '4.1 M 4 <51*51 S.C'H f^f e TT?T ’tfifcft© 

i f-'^rr^s f^n ^r i *ot f^totywno® ^ci<p ^j?t '-^j<m *ffw *ft3?iT <n?r i w 

^5T c^ 0 !^ c<C c n ’TWW I 

bo.vs \5«llPifq w H ^ift^t 

100 fa.R •rt's i f<i4w 

^fDc© 70 fa.1*r. <9 tto c t i ^rt?i 

<4 <pIt? R<wc*J *|Q* r ^tt®r 'SMsifDt'!) 

Vllftl c l IM I '■jfD Retail f4?I c R4 
4l\i)lpi f^TT ©l<rolC<l fSjPfCtT *fl3 I 
•Wft*Tf ^*1 <PCfl ‘JcGl 'OlC CT 1(OIC<J 

^ I R<W<1 Tjfi; ’|<lt<*^C c R feftSt© IB&id 

9 l1$1'ijfb*J 5 &»? ^TMTf ^?T | 

^o.8 (Mineral) 

*^JOH i rrj "3 ^WF$5T*Jfli ^R<R 7T^3 

^t^k3 ’vffia ^r ^to6 c-wMf (^w ' e rrarsTrc c t c^fi i^c^c< ^pirr 

«rp^ RT ■'TTSW <n?T I 4*|C&I1C < * *fTW RtFT I , *fHW ‘‘’PiTtf Rfojj R%*J 34>ICsW I C4P1 3 dfa Mt4b4l<l 

Mfw ‘’MM tw I <RT : C*7tt°l<p 3 (Rift 4 ’ff^TOT I 

cRtfap ft?TT, sF*RS, ^voJlfH 3?R>C© C4lft<P SJPf ’tTW | 4 4^FTT 

cRtftr<p ^ff^rw i 

ditf’fa : cwlPi*? w* ftc^i Rfft* drifts i ^c^c<p c«fM f^c^co < 1T3W <nrr i 

: mm (PbS), (ai 2 o 3 .2H 2 0) 

T Rc<5t>4iy , *ffW% ? T ?T^T?1 1 <RT, i. <^4 4&m, 3 'O. ^Ijl^Jl ^ff»^ I 

^5TW 1<T MT3m I CTO, , <3 ^r'G , »ir»Wia RT ^'©ilfb I 

W[ : SJT^tfs RT <p rm , OTdSIPRTfsl I 
*trr%r : sn^f^p^tTPTi 

$o.<£ >i "ic^ (Position of mineral resources) 

<ifa©f (5^ <w4f i 1 <ps ^ <rf3 c ti^ ^f5<p ^stt <nc^ *?t i 

C4vac<PMIf] fw?l ^TFrf ^ C^3pl4 Tt^TT ^p 9 ! f^TTSTR I <P^<Jt«ff^ ^ v l < ^C t nfl Rl^T OilC 4 ? 

'5|l<Plri<P, gi5l$®l-bl$bti4?|lC'4S3 «d^<P C4Ht | erl$i5-(?|iQ?JlC i W 
*Plj<14 , ?lf^ <P^T ^ I C5TT5T ^T ^[W-C5.4]L'l^b , ^)l<^r4H«JIC4<1 ^P'Sf-^Rb ^T <P?J < nlfl 

■^ST ^TR 5 *flwr W I ^TRT?I Wtp? ©RT ^ ^ ^C<M ^C4<P «l€tol C 1 !^® ^?T I 




PTHH 


*o.fc'Sff$8*(Ore) 

>14*1 CftV? *1W^*T4WW *fP^ fnih T**R 4£t <m «TI I GJ >T4*T *if*& 'X 7 /? *rrj frfai 7M57 

■??ji qna «rw </y \ i iq(%wp« W4%«w MWj wit 4?^ jjmuf-te ^iwh Tpl^i cw, 
W^wwsv f^*( -wiici- ti^i5 ^ 1^1 <flw i mrtc ^rw ^tm, mwj, 

wnqrft •*} *wihi vT4arte»% <t w tore* «nw i 4$ 'sr w fvj<c<? Mf-raw <?i i 

«rt^FW *n^«3 «r-?fe<? aff^w *jr^< dfa <i» i *n\M gFIpi M at 
f$CTCT *1CT I GtffW n •it'J'sT cmwifl <TN54 *«1 RW fawfite 4«. **W&4 UIW tftSflr^ta *Tt"5 
1 * 1*7 4?jt sna - an^%p c<z& *n^> f*r$ i*f *r 
*TTI?f ^P*^’ 5B I W- i . l,J if4iii4 -^. 

lJ <l4^C4sJ \J. 

^*1"3jJ, fi. *1?'j< ^’Sf? £. 

*IT^ f^7»fW57 1 "^5 'W'4Ts!C4i3 'C^T^T ‘Wspir/3 *n^ 
fa* TMM8 *JtM f5rft?tf -felt $8 i >14*1 W&C-fcJ <V*iT 
•714*1 *flM HGiraH n i 

b. faljffa 

srftr^f «rr4f?J4 f3*fl®r ftpw faMt «f£ fipp^j fsi io.ss * ?iwlw f?n^M 

rwsi ?*ra i «<}$ fwr fa* *^4 wcb *fv$ if y <*tni 

^rrs?3 «wi $8 8t?w ■»ftw^» amtufa4 faf<tari ?R*a^ >i$<v ati i cq «ri mm™ 4i*w» 'CitoJfrw c^fS 
C3JW ^sr 4?3T 5T 4TMP^ MR^fE 4S* $U i 

'oiis43c‘W 

Rr$Pf’E *®1l4fiiC4j3 WIT *Jlft\ < Ilf* l l, MW??, ^HWM?5 
I^C^W 

<Wi ^!<?fj5<? ^ <?<Tlf 

<?3I«?f? f <J^f <??5i 5W! i 

W7T«m 5 !TT<pf?PF 

tfl<5 uf6. <f^T, MMfJ, -j'WttsJ, t^lTfw 

«Tf5WWBT «TWf*« ^ f%g l fkjfc «Tt^!w? fffi io .0 yf&¥< WW 

^ ^ nl w^ ! ’S" wrsmirB •“tifBa *(Unt ,<rr* ft» Jon -swfiw *« 

WI ^C5 5^ MftBn^p?r <T3I ^ wn ,ft , W^MfBWW 

\Cl^ i^V v 5U I 

<(. c^T gptt spwt TUVTg^r*? 

i ‘SiW^ ^?I i VNr^fjte ^ 

«tTW5 f^W ■ e flfn (SIW ^31 ^ <lfjlw C*W fipTOl 55 I •'Tlte 5TT5TI3JT 

3jf$; 5 |j , '8Jl4f*r<F3T»p w»l f>w ^GJ Mrf-W W*l 0»W t <^9^5 

^1^4 *®jsf^ 4GI f^eUT 5C I MW 'WH M^S MT^4 I 







C& T CTF*TT 'Oi -n-nli ^ItI : 


• <!fa 

• c^ynfr’M 

• >ff<N 


• enn> ^ 

• 4 jf tlA^ 






c-^<r <(cgfc 

4 fa CJHt« i 
ca K» 

4 IT 4 WI «lfr 4 «R & 

'ft, ^ 

5 TV 5 t^ <a<e 

CfCTl&R c*M <f< ' 

8 . d^fl^CW Tft °^C» ’IfWtt 

warn ^c?r ^fww ' 

■?. c^fjBn fa^ir c^t ^rrs tnc 7 ! ftor 

4 n 'AT? fo *rt» 

nfar «he 4 

$% & 1 BHI W SPUR I 



TO 

4 W.<j ^ 9 ur?j SfflTi < 7^4 ^ ’^ 14^4 MT 6 ?n TITT^v 
*iW f*J %3 <?f*^S £ 4 KH! $64 

<*V', r .< ■sjt^sjf vnyt ^n^tsj to’ n^r 


«t. o?tw$n t | s f^ro*t : wfa* <i ^f*taww »i«i 
d'^ffca aft dfoi 4 k$ *ic* vase* ^1 «r<*r?: *. - v _ ' 6 

3 U . < 5 ^ vfi^TT? trf^TTO I/ 3 T& <77F>Z ^f 3 J f^B /' '■ • A 

l> 1 *M <a<? an i £<#*«} <tfacsfi 3 fHC 4 s t>T 4 f , 't'fi» 'ntfta^n ®Tv 


Oifai <? *»*J faP'R? I CtflV$l?i FcO.CYjOj, 

FcW 0 4 , ?$T$*T| TiO, cfh^ «4 ^Slfar^ fa® io.fc : flfa ^W-<H 


I 


nrmrfa* : Rr^fawa i 1 ^?! fefte> « m»^ tnsft toi an i 4 $«i^p 

yr<w cn^fstero «??n an • js^ftw c$c«? faoi ^«? «wi an i wssffa 

H«F 1 C«fC 4 M^ 5 C« 'Jil^Ttf*? *f #5 ?wt 5 U -WtT^W aflffj 

^«r^b, <iT«i fi^ «irw • c>r%in^ ara^-wia'^ cat/? l 

1 5<»-2000 c, c '9«^ui $«« <mi <^i?t' >j'^ 2 © an <541 w*\$b a^nf>t 

an H i wfS d.w <M cwnf an i 


A 1 , 0 , f 2 NaOH A ^ 2 NaA 10 , < ICO 








*if5i^on» ‘ s nf^r (OTi wi «uiq[»if*Kii»i ^ 1 ^ ^m^ksIji ^33 w?^i 

«mqfsi%ra ^jpoPris ^rrar^ ^r 1 

NaAlO, -4 2H,0 *> Aumtn j. vi„™j 


Al(OH) 3 4 NaOH 
1,0, + 3H,0 


O. vj^va 4|l4f44’C4 *i*ft«* 

Vj^l^a Wi^Pf?^? 5 '£5'?) < £* c t ^T i am , <H ^^iPar.'S ’3r^f^7?5 ^ 

'« J ^)<PfM : ^t^*5 CFUI ^Ml||<flliJl*l ^1^1 Tlife'S W1 33T I i£J?T 

*K<n c^rc^ 5 c^o ^tptpt 'Q ^?i i ^ ?j§s?n?i <n^i ^t <m 4 hu , <rs^ 

9 rf?T 6 F5^ I 

r'^r'r\ /rr-rn ortor^i Zi k. r^ n r\ • r*r\ 


CaC0 3 cpn *rm> 


A1,0 3 4- 2H 2 0 
♦ 2Fe,0 3 + 6H,0 


2Fc 2 0 3 .3H 2 0 (tolH^) - ► 2Fe20 3 + 6H 2 0 

*f. ^St'WtSFt : 7|T«n?I c r® '$T 9 fWT3 c t Wf^S I 

’1 5 HR3* ^PTOJBT ^mmi ^33 WT ^ I (OTT, ^TFTW, ^l(.4fa<P, ^PMPT ^5#f ^ift 

2ZnS <fa&<&5) + 30. ► 2ZnO + 2SO, 

ipkc i9trt7cTOti . ^ fc-^PKn - Kn 


2PbS (Ml 4 30, 

(^n^*ff*rs5t: ’s 


* ► 2PbO 4 2 SO, 

> i M^ii < ilc* v l*i »aPic^ ^c*i ^R5 



c^f^r : <rr$?r ?rpn?ifw >iQ^v&i «sra* i ^t?r ; T c 5 *^ ^im c#*r®r i 

<n^^rnR «n^ 


*11 ^ :<£]«<?• «5T 


"^rr^^r^nr 
*ii 4 Q ^ ^ifi^ 
trifle ij 

C*iWb 


Mn 2H 

Zn 2+ 

Cf\ Cr H 
Fe 2+ , Fc J+ 


f?®wr 


csFw i^c^itx ^rfsuT 5jr?r crw •'v- ; »w$y tt 


*rt^ ^n?r?r 5^^ wi?r sr c ^£H I^Psw > 1^^' 






ilftf 

8. t n^C'S» ■^ v tT^ 

*wm <?& ^*fi amrtil^F w siy* wj t growl «wc* w vafcfr i wftpwR v*^ 

*itvj ptQ J *Jwr «^fT w ar^rgg- W5i H »r c y groflFi gggRfo* *n^ 

C*n^ir^r i ifl g^ ^jj^gg 9jf& S3JT^ ' TWt- <awj^ « girgt gf gr3*r i gw 

grsg tfgi «q$ gr^ 'iWS'wrg g'4«r>isi "sw ftPTi gnj ^ 5*. <*t^{ r^w^r-1 

^yi i 'aftw^g ^rrv; 5731 ^t? sw^fc ’tz^r ^5 1 

cw, 

MjO r -t-nC >2M I nCO 

M : ° n + nCO -> 2M + nCO, ( «*WftFT n= gr^ cgreogfl) 

{?PFT, 

2PbO(s) » C(s) ► 2Pb(s) + C0 2 (g) 

vfl r^fijurT^F cffix gr <3rgtfg^ ’Tfvr^j *jt»; i*r g*ir gT i cq^j ‘wrgtf<wg *r^g wtr fged^w ?m , 
<sww ni'jg «niH h$-i «*«?? i *i«d* nrt fa* m <a*fc faw?Fi i c»» <1 ft*! «niK‘-« 
fitafw t¥£gift 

Pb 2 * 2e ► Pb(s) 

<1 \5W, gniiSR <1 ^^1, fsft* gi ^ i, wnwifasr ,ag“ cfifimm »jkjc«p v pgfcw, fa* p*h *mt gw 1 
'8)fr+ *lftf1l »3^pr^I ’BMI^b <1 «P0 *Jte< C^T ffTW *TN$ Vf «Mltf flr-tf Vft% fa*W <N^S < : .<^!S 
«W1 *l|i v^ftBTC&TS M 2 u n -4 2M n ’ * nO ? 

MXp ->M"* ♦ nX* 

M 1 ^ 4 nc > M 

*I®T : C»T5 gt f^PTRr t lT^g CT5 fa* PPT I 

'^TOT't 

• gjytg ws 

• gt^g/f^t? ntw 

• ^vrtiwn^csg TFtfJi 

'^5#5t 

c*r?. QWs « <is gw fggrs 1 sat* ttm ^5 ”**i ggw gi 1 cij gw *^- , a^fPifl to Gftg TO gi • 

*. g^«jj f»>itf& ^ 4c< ^ 1 

•%. cQ^f» fvftwrffljg ^^Fwr^g cfT^re gap? *TsjWfj 5^n?g ^g?*fg s?r 1 
'5. ftw-wr&w gnt^ssi gnwi 5731 ^fwf^ ■ g nf«75 !%%^;fi vag^ ^nifips ^3? ^ 1 
8. fggr«Mf?ojg <?if^ c«t» '**!$& vwif? gg ia« ^ <7>f<j iiffo c^ofe#: c& 

if*’ 5^,’ ft ^ '51 »w *4 1 








^n?pr 


5><te 

<wRf£ ^751 ■ p ff9 I <2^ '3‘^fr> ■^TFfT ^TCfl C^J <?T5 ^TT C?f?I ^Sf I 

2)wtvc*i 'oiivoPi w «?m) <J5<i^i<i i < r<fc^c c t ^ chichi c^rs ^t <n?i ^t 

*JTC^I?T ^I^J^II \*mn W I 

W<CT^sT : 

b . R^M*lli^.a<l <M$<1 C 9 ^ 9 llRiC'& Oirtsltilfi W^fTt I 

'SUS c<rtc*ll <iM«R<p RR>fll CV0|*II<1 S ’«(.<} <i ^%‘ t TTQ I 

\S. f^PTT^T (?T5 ^ ^fTlfl SOT^tfl C^W C*f£^ 'S'C'TT? 

8. ^rt?J 'Q ^MR<t> ^£^5 ^?i RR^|fi;<i ?TFfl?lfW f»W | 

a . ?tm . «ii^fi»i ^t Prc?r ’isJl'^tfD <pfiw <j<p»i ^tiwf <jic<j R* ^ i c'®wta 5^w<i 

i 

'^l^lflC^ «llfl'l <3 qihlflcin -lfo<i f^?T W ^ <WC^ ’P’H ^T R*6j|fl*t idcata'l I 

c^wi R^j^jh i tnts* n ^ '*h^bt ^iic^ <ri^> 

Ppf tte*t R^w^ mm^ ^ ^ i c<r*t, Au, Ag s Pt i ^ vg ^tbt 

(pT^fSl^) <IS<3.!?1 'l*^ ^SJT <JT5T I CHICHI C<NCHt <Tf^ 2fl?I Rf$ ?[, C^’JWW v i>tl< i PlC < W ^3t 9 !<&rM e t *£(# 

<n$ ^ m i c^rspr, ^rsrt i are ^snspr s?iR^> ^ ' 3 tfpp?t ^ ^rt?r ^n?H 

R<&»|Rvs l^C5I ^TPT ^T vo|i)lil ^IsRvS 33T I 

CujSls) ( E l *l C <PP T ffS ) + 0 2 (g) ► 2Cu 4 SO, 

RR^ifD i cto, 

2Cu 2 S(s) (SFOT^) 4- 30 2 (g) ► 2 Cu 2 0 + 2S0 2 

wi?m RR>*iiii R&spt ««s?iRva R>5jdi^i >ii«i<pi^c^?i RQ>«i ^<y ^n<r *n^> w i ^ 

CJC 6 ! i 

CiuS + 2 Cu 2 0 ►6Cu + S0 2 

-iRhj *fR£?T ^h<p|^\b '^MferWC'1 *Tf^ 'Tt *TT5?I 9 fR c P5 ^ I 

2NiS(s) + 30 2 ► 2NiO(s) 4 2SO z 

<TJ?I C<PW “JHJnl ^T <Pl4 r l *(C r (l , 5|l^ ^WlC’t Refill vs <PC?1 *^1^ W ^ I 

2ZnO(s) 4 C ► 2Zn - C0 2 ; Fe 2 0 3 4 3CO ► 2Fe 4 3C0 2 

c<pic*ii c^ihi *rt^ i*n?T c^ 5 ^rptt ^t wf i ^ c^a Rwrawc*^ h 2 , Fe ^t ai 

<!5<i^.Wi ^ S ?IT'53I I 

W0 3 (g) 4 3H 2 (g) ►W(s) 4 3H 2 0(g) 

^’jc 6 !^ ’tPfvs vD^^Rctm^t ^<1 wr ^?r i c^^m, Al, Na $voj|R i 







Rc“ito*r 

wfswa 5iw <?w m% ^ ^rncr>M <?&& 313 i 4$ Mfa&vi ^rs sri mi^TjJwji mw ^s 31 
13 * 11*13 win 331 53 1 '$pi3rat3 mt®3 t3wt?T5 301 *rrj ^ 31 43 ? 3 * 33 , 

Mftenjps *t« 301 «ft^vi §^3 to 1 «if*r® *n«^? 33 •? 1 trcrvtyv 3 i*wi <01 

•n^rsjr Mftto *nyji ms^ 3 ^ 313 • 4 ?(%ino? 1^*1 *i 301 < 

4 frra <1 511 1 4 fas Mf*ter*Ft ®gj «wid bri w 31*1 4<* 

^ISJ *fiJRf*W MfHtfr*^ 1 ! »fS 3$1?J 4f^ife 3W OHM 3 jj! 53 i oi^m. 

CaO « SiO, ► CaSiOj 

**iSJ<$l3 3T?i 4f5^3 «iPw**J«H 4';»lf^llW 

MnO 4- SiOj ► MnSiOj 

Mwlta Mfawvr «ofafoqF 319 W#-^ ff*r/rt 

FeO(s) 4- SiO, ► FcSiOj 

tjfaflrXtf 4fifl%3 IP® oript f3f»ft3l? 

«fem *lMO? MrW ^sTtf S*= 1 T >»if^iw. f^ETW** 

33! 33 i OT*H, Mf33i3 ’£ t s*f;j 3*H3 3 ^tiji 98% 

33 1 403 33 7 y r 99.9% 3®n?i 3 ^1 Miew 

33 1 %l«. Mf^ <l <}Qrs 9 f S 3Pil3^n3 

3*1 311 1 *30® '«f«}»!»tj 3MtGra MM TO ft»jK 
<[>WW 434 f^pti '.‘lift MMMt MM Vllw 

M177M3 7TW 3ST 33 3°1T3 MlMCVo 33=1 « MWfa$fa3 

f*W7?r *pf 43ft« 3 T?rr<s ijttjt gf& ^5^3 C&HJIJTHI 33 • 43 g^?f3 0?^ ftfal M33 

folMMl 9£ r y -Nf4*l , M ^MIjJ 3U 4l^ f^SrljW f^f^Ulli ^“J^M ^MIS MFW MIC® SF*lf 33 

Cu z * » 2e ►Cu(s) 

^in^s 31 S31WJ Mm f3^'.<3 ^3i 33 i ^3 Mnrns mth 3 qrj 

Ol^m « yft VJTO^ 31 ^31 33 I 43 M%3T3 3W3? Mf.3l»«t 53 

31&3 3T? 013=1 M^3T3. O t !% 313. 3lMO^C!3 432 v><j|^r»f«liil»l 3T5U »W1 

31 MT^fs^a < 5fe' J ^!r37M 375 33 i 4 ?Ffl 31 <WOT?T M^319rH 33 1 

^1% 35W : 

i . <7 , 1^313 <i?Fflr?C®S SOI °C I C^rfVpTW C^rar^® 40-42° O 432 3TTTMf^3T3 CSPTiSfftiS 5S- 

60% fi^a <fM^53 M13 600 °C I 1^3 f333^ f^OI C^HW 3TJ f^p Moa 43 m? 

3cf77 ^ , 4 wy C3 13W33 ^ ^3 ^ 57H- 










ftW 4 ! ^iT^ursj « ^ifrur*} ^tj *tt$ ^53? sc?! fa ^?- 

rulin' ^^w>rs]%s -e<1?r^f vpftT i 


* . *i«£a>S *I*P*W 2050 °C I «g <* arams Na,Air 6 ftdc-la 

*f*FW 800-1000 °C «au TO) MSTOft fa/«5 W faflJ NSjfa^njrsj fa* 1*r«FW <a*fi> 

^fa 5RJ I ^ (ft fafflT^ wfa fac<hefl <?s£< 7JI ^TTT- 

• r^f^nF^sj 

• faw ^tifauw * »ir-' ^ «*sa >f* *« fa ^r 

• fafafcl* ‘“tfawf I 

\'j. -jmisu fa* M&& wm *jpi *#«frj 

-raw? <a **fa [*afa& «'« ^rfStaratfl 

'iWlll ^WTT I '♦ft 

<*!7£F <’,<^!< '3 p (rfi y-^/,4 

emu Wtoft vfte . 

8. fNifllf' ^ ’S'Qij 5^6 I 

f%75 ^5|f^ fafa^PiJ}5 WW <S ^wfa<$ 
itiwrx* *wwr Pw i [ftw&'T +*K<i «ir^fitew 
?iw fa?t« Wm w 'iHfa « 

fafaii* fafarpn $®ifa ^> ^ *ut«^ fafarr^ «ct sirw fafarn «?&?'■.> ■ s fl73i 1 i 

;?. <$fa»l §M«; ffa*; Wfsi* 5KW *1 f 'y fa* H«fl 5HT<I fafall! f^I ^WJ f®H «?%* I C^TClW ®wsw 

■* w w<> w^i «w i 


cm , tjnMW« 


Vnsprs HgS 


r/WW$H ZnCOj 


^f«tr»i^-: fe ] 0 < 


~ ” * * • I L < 1 ' I I '• S 


ww CuFeSj 


*m*s <ilfa NaCI 







RT^JR 2WTR R5R1R RFJ Pw t*TR TO?I%1 1 CR RRR ^IRT RRRt, WS 4R?. Rtf'#® ^®9w R^tlR <5<5^W ^5 I 
Rojvolii ^5RT£R 1$## 5000 CRCR* 3000 #tf RRR VW R5t*J ^IW^II RSRIR RT ^StRl RRR iRRtR 
^5T*Tt Po £®9 <3 RtfRifo c#r r#<m %t Rt i rtrierr riw rirhi #1 wic-t rfsr fN fsprrcFi r^tor 

4M$Hj 4i*lkC - l ^pR ^Tt?T I ^ fsj?tM 1R % ^RTtf R»IRl rI?*iI I R^RIR <3 It’C'W fRSKR RflJ5 RvRR 
6P3? I %3># 3000 CRtR 5 ] 000 #tf RRR WO 5 C313? RRT RR 1 

#F5 q<]^ 1R vSRJlftjRS ^Ivjc^ fsifsl\5 <PCfl *n^ S'Sp <Pfll RR I *n^ 'tf£ 9 P^T RT'J) RIRR '^C*^ C<l1*l 
<3J<Rlf1 I (RRH, *IT®R CR1RT '4Rv 'tfRI^ji 5#C r Kl fRSlR RC«ll P^R I RT'J; R\R?T f^CRCR Pk < R>*'ll 

R5RT R1R I CRIRT "tfCRtfR <Jm!?1 ^RCRtPfaT ’tfCRR* C#T I <3^T CRtRIR RTCR R#R, Pic<F*l 'Q «PlPlfli»i 

Pfe MfablfaDi ^*fP5 (cR^lWl PGR) RTGRt <TT?I I iRtRSR PGtRW ^[f^l <PW GPlfRRTR *l9bl 
#&WlR 5^*1 I RlH> ? r W i| fRRRj ^51R >ll(M R^TIR 'tfRRT ^RT fR%^5 ^RRSR , £v& 0M RTR|35 3R I fRtbR 

CGfRflR <JVR<PiT> RSR5R RFJR ^RIRTR 6 RJR^lR $E2IR R5RT ^7^TT— 


Rr$ trrr 

SRIWIi S 

RJRRfR 

f^R 

CRIRT 99% 

:; pr : fR 1% 

WCR5J 'Q RF^R. ^f^R, WTRTW, RTRRTRR, C«PR*1, ^IfR , 

ffR, Rj^RpSp., JR R>, ffRR5Rt% ^SltfR I 

f 7 ^ 

(C’^RZRR Pw) 

CRTRJ 74% 
c^r^H i8% 

Ptfpr 8% 

|f?r, rtDtutrf, rrjr^rr Piw, rrrtr Pfcr^ PQ»«i rtr. 
RtR TRFTtsJR »I3*flP* I’-SilPl | 

Ptsr (RTR) 

^ITR 65% 
fw* 35% 

RWTPWTR fRRtpR, ?RT^fw RRWR RT5R, C5R 

Rlf^l ®>s)lP 1 

^Pff (CRjf®) 

^TTR 90% 
f^R 10% 

’1*11 C^l . R3R*t, RTRT. TlTR t^TJtfR 1 

'jfli<niP*i 

RfFgfaPfRR 95% 
^PRIR 4% 

Rit^CHpOHR, 
RH^ttfRBT « 

CRTRI 1% 

ift^lWlRlCISR Rfe, Rt^ RTt^JRRR R#R S/'SllP 

*4 

24 R»R^; 100% R<f 

21 RRUrG^T^/oR^ 
12.5% R^’TtR rr 

RRiTRl RTJ 

22 R*JTC?n>; 

91.67% 7^, 

8.33% R^RTR 
RRRRJtRf *fFJ 

^ <7 K‘Phi ^'oPc'o <j)«qfL's RR 


RTj 'Q ^qttr wr 'Q ^R c t 

RTJR tf»R RXRTIR RlRIRR ‘'F’Rfe $G*1I w9bl 'R^t I C<Wt*il RTJ RT RT^ ^RRR RpiCRCRR ^jRIWH, CRRR- 
##^R O #R RTCR RPTTRfRRi UrTIR RRT RR I ^RTR ^IR f^R R^ RTJR ^RR I 






^ifanr *fl v pi*j5 pj? it ^5^ ( 43^34) ^tww si wuicf i !45J^m ojw fro 

4*IGsM 4^ 4ffif*I 554 TO 1 4^, *3 &173 3*fft ^VJS3 ^TOFf 'CSfi ' 54 1 'JTJJ P?t»U$ y W « Pf’sfrwj 
Wsifw (OB*1) <1 Vlftw-^ftrGKJ C«TC4*i fajjfqwgfsw TJJ ^ 4»flt 55*1 «fl3dfil *ltOi «£fa 
V^ryfA 551 ^4* ?f<F!*j «?*1TS *ro 1 *& ^ITOR 3fa545“ta $34 454 '4l£J^i 

^t*jT4TO ^3 (II) 4*1## <am wj (ID 9m+\w* ftw=t fCuC0 3 .CiK 0H) 2 ] • ^5 »j»t ft?rc tffrss 

54 1 '51^ £<54 ^**3 4*1 (C®?*! > 4l*Wl*>t1) W 3f4¥ IS <WW ''jli5*^ 

55£ /prts^fvT n^a «n: 1 *4 (Au) « *ftfi»Hi»J (Pt) fslfifc n 1 5T4r4 4354 * oq^tjj w 54 

sfi 

5*ir$1 '<1 fV/tw ®0*1 fan 414 $T* 0f°, <1 vHfoFt *:« 1 *jftf>i 44 <b *145*14 Wl 1 4&t>M 

4147*1 ffiw <1 *8& ^rc*JT gflfcfo *lfo <W 3f4T 314 b ftftlR ’W^fs-^t-? wis <14 54 1 

ijfsM 4c^r *iw3? sjmlfa ^4 4$ i *affc w? ^ ^ iiwi (III) *^4i5s [Fe^O v nH->0] I 5®U5i 4T 

4f?J5r <T4T4 | 5^J % *<■*(,&* <yjt 15 358SM ' ^4 4^T 3? 4154 vs\ ^?yr ijf^frl *j^j iff i 

/N , /V -fo 

W^MWI 


b 5 <3 8 



(«nf*ta g^ 5 ’W«»wi;rKTrwpr3' a^ «rf*i 
f*u bo.bo « c«twb afirw *t$Wr 


• etslfi? Jfci d«C i 0454 ft ^ 4 f*i« 44 ' 

• T^rJijJ nHTJ ^ i 

• *tlftc4 bf^w' '•itf-w ’iMfJ i <1^4 am <t 'nfae vvam fXW 44 1 oftc*a 

<t*ira 4!45*f 55^5751 4H^ 354*1 44W 3T454 *? i 

41«5<^?i^^W^ <54 15 «« *fl* 44 1 

t^.g. tf4M 3f' 5 l«l^ 5^5ls ^4 4«r 5TJ t ^tf-' ^'^4 5^5f4 

'^14 fW4 <3 f&17WtIC»P4 WSI 5TJ i -*JC4 ?(7Wa*lC5lf^ 4*1 5U i 







eWorld ftiyw, wm « sflfifo fem f<W&*TCI c®ww ftc^riJ vfl*n*Tn WR c*W 

«iro«VH<? \S1 *W i '<ty.l f<W€ *W *C< 


>«je 


• wara <r¥w» **ia caR <??w ifc - ?jf%«w ssv 

M<C<^C-!fl WfcO© ^Wjl <?<; | 


«jfa$c© ufvbfl ■•raiofa *rtSNw f3f#© i <?« cwi rii^<? ‘■tftf 3jR> <?*i «ra > *i«*r 
tifaffc i <4vw $t« *rr^ ar«fla awe* «a 'i^a *rr^9 

-aff^Or ^T5lT^t 120-150 <r»« C"'*} SOI at« i 3J^ V* Viftl «H5*1 OSS* ajjfvH *J« afCWf aT« I 
'*'I , ?Jv^l *!Fjd '®[*W <M^.' 9 sM ^TSWP^ ^575 ’JiJji^f • c t^i/ 1 «i viipflj i 

c^pjftjfr^jTsj ‘r^ i*f^ actinv^ti ^n%: vn 5% ■»i?n!> ^ea ^[tjTi^ijnq *rr*> ?fsi 

to? 1 'aiW'tfifasiv, wro^, ^ra, faw, && ya? si 1 \.*ar?£$a a r -a$^ 

cafe yar^ra 21 % T^wfoiwr ®^ 1 f&aryta m 6% ’jnewaiw^ 1 
yiw, 5P7J2T fN, ar^ra arf^ «nfw, fafe*? yfdw* to iw, aif^a wi cw a?£ T-rafronroF 
«wi arm fan cvwf'to firwti ftfri anw 1 a'-jwi ^wErarsn* *« a ffl ^ p pw n 

«rr^ ^r^a 1 


^o.io arf^’BfWl'f 

eae<? an*^ »??i awsa? 

TOP «?4«a af*W ^Ii»!t, Wfap*! «jpw Wr^l, 
towwpw af-ta w*c*fi «a*R x«wiaa af-to «wwm 
afcw MHt< fftafu ^ncaa c<f*t 5i»r^f Rftiu 
■^l4w^ ^k*ili>«yi ^FST !J(3 j^ 1 ou^iw 

*{*[ >ii^w , «ji^5?' f^j'.fl ’*rwff>«vi ^?r 1 

a 5 . ' / l)»1<fJ5l : 

Tl^fer/*' *£J7J5F ^Sf < ff®1T TOJ <?P^ 

^ ¥1 I 5nFR^5Jj? -9jfr( vl^a Wi'W«> «t^a 

<?TW 1 nf*| WT5«C-Ta W^> ^ T'Wl 

y sa ?wi ^aicHi ?t 1 ^<^43^ 5 ^ ^ 

1 80T WWl'inj ncf 5T 5iW?'W 

c t p t»^^ 1 i9°c w 1 7f*w<i w®^?r^ 7 7 v >a w toi 

i^if^ f^cu jri^i «tar*5 am w a?r^ au 
5p?m TfTTrw arawr^a *wf^ c^act 

wttt 1 »a^ ^ (¥sk 4, ^r^ a*” 5U 1 


Iw io.ii 1 yw >n»wij 'ScewH 







fFI?H 




FtFTiF ^tftwf citlF i <i>i|ii <i I^zsif ?iftf ■#fFiiFi <4^r© "iM*f(F cFtF tfg fj wt F<r | 

fiff wwiFtTsTs ttppt^i, fFFHFit, fiicf 'Q Tuifttrf’to 1 fIw*j *5nFFj#t?r \ 

tt^ RjC'* FIFTIF fjf^ffi 

GFft : F1FT1TFF Tt?TFf£ (FlF fF£F ^k^lM^FTFIFT I 

F. ^h<Hs WftW: 

^ihfif wi%FFitw’ ^rwr^ ctft i Fi^Fmt-^ fiff ^fa^iFs #*ift fet's cfiwtuf ^iiftif wit ^sroitw 
FmTFiFi 


S(s) + 0 2 (g) *S0 2 (g) 

FfafaFT fwif witFrsntw ^puy^ fFFin ^typT 1 ^ih-fm ^ ■^ 57 rr J cFu^R*Ji 4 o&?\ 

CFIwicF -ihFm ^.F*[FF I FifFF FCT Fjff^SF tffFw 1 


S0 2 (g) + HflQ) ► H.SO^aq) 

^ 5 tiPi <p?F fsiff I ttFTF fIf ffK I ^ffif'Q FKWist wit ’^mitw ’srs^ 

ctft 1 ^ ^ftf ftffif FtoR^ffl* <^rfFw ^fiftf l ’wrawr ^ ^Ni^ q f^fiFf^ RmcFj 
R tFtF ^ *foi ^:?]<\ -fitf cftcf ftfifj ff 1 %w FPtre >iH*fi<Ffi CFffl l ■Rfw f#if fff ist cfIF 

Rt^ife'fc fw FW1F wit ^it^ (SO^ ifoFjj'FtF FiFT £Ftr*iF FifFF 4 fiw (HjSO^) 

' s Tf^ c f i U FF i£TF^ CETT^t FtF I 


St. 3 lt*lfi$fS* 

FIFf^SRF >4 fW FFF fUFl^PiF T3/CF5F FtFT FF£EFF (F^f ^FIW 
^5.FPTF 'Q FFFfW FF | CF7*f FIFfFWfFF ^ifFW W^FIFF 'Q 
F5FFTCFF FfFFRTF & CFtFF ’F^f&FfeF ft ['’ii^'R'-sr FT 1*teTFt"*H 
FIFFW Rpl'.F 1F£FFF)' FFT FF | ttflJ FF3 iF^FH^t 4 £4 4 iFfFFF 
&F >4fFW ^FlFF FFT FF | <3t 4FW FFlFF f*tW F^ 

^F5 ^''Il'FtF F r TFfF1F ItpICF FTFF1F 'FFT FF I 




f*H 

>.$% 


^•IJI'I T 


^ J T » , 
<b.O% 



TPH^frr’T 

TpJJ 

^.o% 


y*.o% 


■>ii^^' 4 Q'm 


fp 3 I bo.l>^ : <T‘ cjPt'^M ^FIFp 


TPH^f ^FF^W FlF^lF Wit ^TOltw FTWIPT^ ^%?<FF FlFT WlfFW FF Ft I ~™\4 CFFttF 400 - 450 °C 
F 5 jFFlHT?r ^jlf^FTF ^f FT WFFtfWFTF OTtp^^itw FW 1 FCFF ^tft fat 1 * F 1 FT Wl^RJ FTF FPlTtF tjt 

^FTitW ^Fjf F^ I 

440-5 00°C S ltA^ 2 0 5 


2S0 2 (g) + 0 2 (g) 


2S0 3 (g), AH - -198 kJ 


PiQpjii i ®n HicoPiij ^1 % <ij<ri<i <pw ^ RQpiJki m so, ^ wt w i 

W’fTR^t i ^s?m Ri&*im ^srn^n ^ ^t c#t ^ i , ®iri<t ^ w-jwia 

ftf&m 5i% rr sfo 5 1 ^ttr 450 °c wi^i wt^isn i ^ wrcternr , ^i%<p5ic>q v i^iiic t i so, 

^ I fRfenfk^ "RR bH %R* ^JjT 'RvRTT RR I 'BTR ^ RQmi <1 W^S 5,C 4 T3 piQpiilfD 
t toiPw TRsfc wt ^rr i snrr 96% ’tmw 'srt , w^s « #^r >ii*i<pi<i Sit ^wScb ■ t # s f5 

^Tl faRPfllU ^ < s s fjf^5T 9 f MIFW W# k£IF5 ' ; 5T B T‘f% ' y TT?f?r ^?T | 

>II«1<W<1 BE* ^3?t^5<T «n% C<JN WT >1 1*1^3$ <l> '5$ I fw 4 C^US WilT 3£*lt 

«wl$b <j|'®lc*w >1104 ^Cii mPiCb<l ^R ^il*tT <^<1, *IT 

W^ST® I 

S0 3 <g) +■ H 2 0(1) ► H 2 S0 4 (l) 

^ so, c* 98% h 2 so 4 « c* rm w *ftcrh (fuming) dfrs 33 i %mm 

^hT*Sl^ <9%5W '9%?IR' ^Tt "SR I '0%?fl*O y RlpKl ^lc.4 <M 2f£?It®RR5 *1^ Wt ^?J I 

H 2 SO 4 0) + S0 3 (g) ► H 2 s 2 0 7 (l) 

'3%?IR 

*!]Plb ^R fo>«11<$ ^*1 'IHI^f ^Tf '•'ItMOS 

f*W% I dftOB *fl% Cm 

^?T I 4 W 3RT5T5 HFfclMI T 5[<r^T?I Mlftw ^IqRpSfa^ 

C4Pt <>tfi <wi ^ i sr^fi 4 ! 9 M C4% «t?rc c 5 ^ 4%^ c^iichi 

?iw® ^tst 5p<n?i (RM wt ^?r i v£i%5 c T^ k <^fi c t mut ^si «n%?r 

■^R?! ?jpft«i m “rr *m i 


Pf^TiR* : ^fft^ C*rR c t^lft 

(Rt’t CRW «T®R 

VpfvCT ■* lf t% RSRT ^ot 

C*!TR c f i 


H 2 S 2 0 7 (l) + H 2 Od) . 2H 2 S0 4 (1) 

TTffifS^RS <9%5; v£l%5, ^|<1<P 'Q Rc.-’IC^ <lhlill^1<P RQ»<jl« <R?I I 

•‘Pl'ST : 

• v£)RpfT> ci?^GiT'5c<i 2-3 mL v tlf^ 'flr® R’ON 5 C^fFT ^ ^itqf<p3Rj<^ vflf^vb (7TN R 5 ?) I 

'OlWlOIC^ 9 l4c<l' s ? c t W I ,? lm<J^C'i<1 ‘^ s t?r c t 'RTTRIf >1^10 ■RURrrf^ C®W I 

• ^<^11? Cb>3fD5c<I ib^fb y lblPl^R ^licilbl^ KJ %C?T RW C<?lbl ^PT >Tt 5 Tf^f?R s ^3%^ 

(Rffl 1% ! \3lc<nfolc<i 9 t4’c<5'^ c l R5R I ^lQ<5^C*i<i ^l?I c t "^RTT <£)4R ^IWRT (?M I 

• ^^fi? Cb^lbSc^ b|i|b IbfH (C^H^Ojj) MW ‘SJW c^lt?l ^R vgpi\b <RN 

R 5 ?! I v l4c<^ e t RRI I 4TWT W >f^RT f4Q i ?||fD C®T*f I ^ 

>fT<Pf|iR WC® i£<i | 

• ^ 9 R^?T v 1^l4»l %R^?I C^HfC’W 4%U5?I CWT *f*f WETR 5 'Q %^PP) ^T^TT 

^TRTTRTT R 5 ?! I 

• v9%C^ blC^ (fBvSI : ^>04i«l %%C® 4k*1lt4c - l 

>il^r«pSQi<ri R 5 ?! i 







tfjj: 

i. (iolXir.hd f.^H jWISM'i *J!'j43 


WHIx* 





?R^ 

1539 

2887 

7.86 

*i. -219 

183 

.002 

-113 

45 

0.79 

vi. 117 

444 

1% 


4 to sfcs «pj>w? «?f^vi i '5iai m im « bi*fi? d*^S'« Pi5jf& O'Hara aos* s*w* 

kfl^ tHiJ>3 ftjJI«^l^ <D<3^1 r^»T I 



[ ' >4 


*. C*H *«ra>W r.4* Ijfitef WWf 

W *. f$% 

*1. \\. b-wtf 

>5. (31 tt^T 1JT8- 

i. *lf&! *j^5j «t*0 <ni^ff* 

ii. «w w«* f$c*c« to *<?& 

iii. <*fa*R « qiwfc sf^i *« * 

C<Vn*l> 

i « ii *. ii « i 


6. «^rtlffi JT^fN)’ ^7? 

1 8 4jlWi 

’t. 22 «?««£ 


*. u « 111 
^ . i, ii « iii 

^.21 *jrstf& 
*j. 24 <?jf«t* 



<t. •^s?Ft Mrfao* cff&m jpffrgffo <$?^3 «w <ptfs qw <a l^i®- 

i. <- r t« q&spw ism wflfa 

ii. 4^fi? r Wfl^to 

iii. 

f-«3>sJ C*t-# 7^4 p 

*. i i « ii 

*. ii « iii i, ii « iii 

to. SOj c* 9896 tffrrcs ?*fW ^ MTf^r B3 TCmi» ^ ^sjf 5U, wt 

^flfTTjr- 

i. «<SfoW*fa TTH^f 'SJTf ^TJ!*fl ^35 

ii. ctp?f ■yjfjj ^sw f^ft> 

iii. • c ratf 

W2>S 

*. i * 1 . i«ii 

*. ii«iii *J. i* ii « iii 

i. wiwtwa «wwa*t ^ntjZnO c* fcw* ^jm fsfr# fare fa* ^i»i -mi *u i 
*: tw ^#tarrer* ^rrej «ro f<$*H *£ w 1 



faqwrotS'® s 
etfgW fa^-f 


(CS3t? $V»4) 


*. ^JWWRftff ?PMf^ 77?^? fWn I 

n. iwmm ^sm ^ 1 
*. ®r& xpr f&wfis w *3 11 



ilW^T 


'Q f3pg *ifacGf<i ^5# ^ iwi c^i i 's. ^'io*i c»f^T,^ >awi 

fi^iifi *ii<ji : ?ff^ %•$ 9 P^i^>c'f *3^ l^n? t*r <p<ic e i'i i 

' ? tfW <PlC<P^=T? 

*f. ‘*3 t^t ^?r ^put ^ i 

*1. 313 ^<rfe> <m?m<is<T i 

*T. 9 ( V ^)C'A *fl$ *fft> 1%^ Mt-tel <^>|$ 1?pf | 



, *ffw 7 r* s i p T- #at*tr 

c®r^rp5«r*i ^cMtw-r^ -rrjfa « £««w c^*i owi twa cat^ff (vtojte i $W'f*ic4 

sfa^w cw '®nf<%> i wsj M f^w vst f$*» laarffc ^-irm i cwtw MawsJ >flw csw Mi«ai 
m i aiwtwwta *i4twi mjw d<-< Oeacm wita ^sgawwi MfaaM as^a aito* i «)« Sfor « 
200 ftfalH <1 vftfawoi ^<fa a^ Ntfta WW <5M « M?M Wl, ttfffe* «t]m at C*5W! 

Mf^r* » aw <a«iwtw <ftatti ^i*TtM «*r u’ i «vtom fanrc, «wisf*w *na, ei'®efffcwi»i faw 
s,^i gwifa f^w <iava asr $n a* 43 $*ra cptwa ^wf ac^a ^ara 

fa^fRia 4t *iffaa ww? arasta ^pat *ran?R i 



wro *16 c*tta ^tott- 

(h) #^p»u ^i*ii^w aisHT aw ■®rtaa 1 

{$) wflaiftwaca* £s>a wflwa ntetf awn <?ac«> MTaa 1 

(vs) ca^t^WRj a'.a$ia aw? ^taa 1 

(a) *n?pn « aw? a»sc* ^iraa 1 

(<?) $i$^i<j»’<fasj ^ <^>a f^tii *> t[i$ awn iaa* <swa aw; •*fM^r ^acs * e traa 1 

(»5 j) tJifs^ ^ ^s frusta fM«f* f^wi vaai. <sa <i i <-$r« a^at $><?*' ^aa 1 
(«0 •“if&awa «*ia *pfi^ aa; ww®a ^2J*f a*a?5 ^raa 1 

(v) ert^fap *iim, cidaifaHia awtfwn >f«wi-^7f<wi « aia^tcaa c<?>w aiWji «w ^w< 1 

(*) ar$o^*r4a «w acwcw?, « c«w ttf f^a ^*pV*i aw? awes Miaa 1 

(bo) wrowia?!, *cwffea&® « tea vafacsa aiasta awn ^acs Mtsw 1 

( i i ) 'ifaca^ia 2Ma #>?«?■ ycaia M^ta >r»if^ «?ac^ ^laa 1 

(h$) ‘ e ffWra "aiaTTw w^wa ^3: cwn^ 1 

(b\s) ^ai*n ^wrf^a Trffo a^aaia v* 1 ?# tt ^vs#w,i i?ra*fa 1 


JPTW** 




H*U ^TPTTft 

w-n, cm tf hj*r eft<t*c Stow i *iw SfHH ^ >ir^ nrffe* 

f^rfoa 4taWffeff fks bW! ^ i <a & a yn sfifci « ■etifaw J%j t «u$ S*ffifc f&Brfafl ^ «t«j 

«?«i « <V 4 T<ITj[s5 $f 4 h ^ Slfrw* 

Wl^ « ^®J?? da f*!CF WHfa t "F**fl75a -F 
vr^I ’JTT^J «f^i Wl FTC?* 

Sfw <? tnftow srera sr^a stes *iw4Wfo s 1 ^ 
ywfata •tfjto'© ?ii i Sffcwra ^If&a fta> m 

^lillfc 5U i ^H^f*S3 

£i^S ^JUrE r&w\ ■‘if^ra Stf i 

•Hfifin vn^Ti cm < c^i^nnw t^vsj ’rpfu* 

^*ji 5 u Tin tip* • 

w w y m fa g vn fcron *i4-» « *n4^ efrf i «re**. c^farro 

4JTR «t.TWW ^WH fj^TT^ <^’S ^JT 513 i ^TTCtf 

^'■tft' ^ c sr tpi^ifw 5’?0iai , 9'4c^fi ftp!R, 9t3rc5^4^ 
f*5 ’SEW <iirr^ I 5!«&<? f 4w 5™lt « * T $^1C»WS dfa i 
31 *fT1-?ljJ WR S*ll*iW c iw^ ( 80%) * ^T<pFt4 «nT^>T 

«T« *0H (7%J, OUTCi-^ (6%), f-^aH « «fl$PW ftS#*? (4%), CHCfo (3%) f*8 qfWlWJt «a 
■‘‘TPeUl 99.99% fifoR I ■$ “jfNfV/? < 3%7^F^sT %? 5 <WI\pl^l <W3^T 

Tjnf i 

C + 0 2 ► CO; > «W 

C+^0 2 ► CO + 'sm 

CIl 4 ♦ 20; > CO; ‘ 2H;0 ♦ W 

20^-70; ► 4C0 2 +6H 2 0 + *«t 


$wfa s «rt%ww« m^cw 

3 jW*J <? *?% TTH t '*. 

1 r 4 i*^ ^lct» C«T 3 FT; 
’S'i^nvrT^, 5 JF 3 ef??^ 
FFHCS . f^sjw bWC>©, JT^SJ 
<?W, ^rcs norreT^ fijfwn 
7raf ^ 5 f^ <r<*w ^?r w i 


4 I& . $Hf*W <r«;%Vj 

IfWlT^H *j<PUJ «TT«<P 1 

i .tfjCTrc* ^wif^r aon w 
C?R? 

C^WffPTT ^!<J*U ^psnf®? Sfllf 



ifMlft 

•*f 



‘i- 



V <> 



V- flsW 


'• f * ? • '-' : 


«?TP? 

fWR 


^ ^ i .v : ^ 4 U ^l*Hfiw CfcH 'ef^ 1 f? WH $»fMw 


yf^T ^fr^5 WiT^fjf* ?RlWi^F ( Coal ’^T°t f^J f^l%^ ^aift <tTt7f fJTT^ f^5 SI i <fJPT t^*i S^IR 
«<?lw WV4 (C oke) <w I 














^ < #c 5 *nf*T5 cm (Crude Oil) ^T ddalPujh (Wi 
dTRt) c4Vla 

f^5H I '^ v l!$lC*1ll*fi5' C^'HC'P ^SIRI W^T 

PiB;} ’^tl'TdF ’IdSH <F?Tf ‘Jd I 

<x) 3dfiiiic<F nindm (Refining) ^d i <\^ idd 
bytllC^W ^>f4 fe<Pl$'fll*lC'® C$*T v lBc*H i t*T Wf ^ I 


dUalPmlCH IwsjH faBjj lMtWTC»W T^gTffs^ %*| 
■?^r I iMsT %% "^Fd C^T < tf?IdtT*R'f 5 tTd 

^ ^ftfnra^r duaiBiit-) «fjfr, 
ddad (%r^#R) , snmr, c^csJif^iH , fsdd c^t, 
C$®T <3 f^f^H I 


ii.o cidilPlillWil si<^W 



fos i i : ddslfa*! 10*^ ^Rf*T<P ‘ p fT®*T 


ddall^IiJlW ^T '5T v lQc' i llf^5 C^> c 1c<t» 400 °C W'lWltiJIil ’fTCR <Wlt*IS M^T® T^Td 2rc^*t 

<wfc*w RB^ wnw ^ts^t dd 1 dcSiBiJids faB>*} <f<tt \ wf <p*nic*J^j fjot 

20 °C ■'iM nwiiiJ fad dcjai^Hjic^ d ^t 5 trt^k 'srw w sffd* ^sh ^ duatBaiw 5 fid i dUaiBijid 
*r£<wi 2 wf dcSiBiii-j «I3PT «1K^ i ^ ^^?*t?r 1 dd* 4 srfd 1 i *J^d *a 

<il<[c'® 5»yv® <pcsi dOUT ^.c'ol l ^d^ '©sMl's^s <3 PlBwid oB <Ks LPG Mjl^d *itj^J 

♦Fid? KlCill^^lil ^$T*f ^ v II^C'1 -WSjil ^T d I 


*dfds 2 1 -70 °C ^mvxm dd* ^4*1^ doad otjic > itfa*'i> ^d i duaiB^icw *i^<j^i 
5 '5f5t dcSw ^iTd 1 1 ^ Ai^t&i'Ffad 5 dd 1 0 ^nd i dc§iB3ji<i‘M ^ '^td 

duat^l (SH^dT? ^tsl, 4l$dl4l>)) ^jf*l(fa <.M$Ji) <WI ‘5TT I 

^*t <wic*w 71-120 °C i ®mrat dd^ fv> ^uwt ^d i dcjaiBiiicn *i^sjt 1 0 , ®i s t 
^.(M^IT i «q $j$c , &l‘Pl^c , i 7 dd^ 1 4 ,p f^ < pi^»i «nd^ i duaiBflic*)*) ^ ^x*tc < p ^PTff^r <3 
dC^tC^H^iM f*td s11>IU)fH<P dM <3 <!<I^1<I ■0^1 4? %U5 <|l<l«jfl wt ^r i 









<wIc*ki 121-170 °C voM *ik£il ^3*r (TftTP wfw c<pc.<iIPh C^ualPwk>i *tWI 13 

^ C^Wlf^lH SflC'^ I ^ ^(C*t?f $I$C\&W|4 m 1 1 (TfW 5 1 6 ’T^S 4>t4"l «flC<P I C^dalfaiJOd ^ 
cwc foc^c<i wr^r i 

1 7 1 -270 °C t 5T 5 nn3n criw* c$*t ^r i “i^^i 20 'SR 

cm i ^ srcprn ^torc^to 16 ctm 20 -#s *nw* i wtSfasoa *g$ ^tw* fevm 

Rprt% 7 R «sro suited ^Mifa f^ww <mw ^?n ^ i 

271-340 °C w^snsrf (Rw 5 ddai^ic^ w, «ii4c<pfbx c^r « fFnf% cm 9 j«r^ ^ i sppt 
^- ic<p C'® e i <jc®i i *3 ^5rcc*t?i 20 c^c<* 35 ^Js^rrr siic^ i 

(MUalfaill^M «S$ ^%W?T 1^t^ei<p|<l<p T^.C.^ICO | <S$ ^Ivfij^l 

OlUalf^HMC^hl ^*1?T ^Mlft C$*T ^T I <71Ualft?IO?) ^ ’SR'fW* ^ RPTT Rlfi£?T 

Rc^c< <n<J?.ki WI^?I I 

340 °C itrsmR ^< n?r «f?r ^4*1 <D sr’Iw* f^fsn i oiUalRfoi^ ■I'o^Ml 50 ’sw «]@<>fik c$®r 
'Q RJftn «tlC<P l <Pl4«i ^(Tt 70 (TtWs C#t ^llt^ I cldalfaill^ CfUP 2TF3 

RJfil'i T Wdt'S 4J4$W Wf ^?J I 

’lifl'^MlW 1 *lfl ^W’^TH!?) (71 ^R*! RR 3 R TO( ^ c 4 *t?J ^T 5 !^ ^ C^ltlall^lOl (TftR* 

€f^?rm ?r? i 


®flC^ I ^($.C&I<PI 

$toC 2 H 4 ),-= 


r 'Q *l$WaltfJftH*i CI ^5 I <£TF 5 •Q ^1‘IWI^ <F*TC^ ^srR**} 

f nm e m*r (C x Hy) tow cmr ?$ i pm ; ton- (CH 4 ), tc^ (C 2 H 6 >, 
3R(C 6 H 12 ),c^to(C 6 H 6 )l 


5 2RM\*> ^5TW <1*]| ^ | <MI: 'aulPlC < P^ < l l ^I^C‘&t<f 1 l^ r 1 'Q '3|j|wlC i ll^^ ^C&l < Pl4 r l I 


<p|^*i 'Q '5[f r 1*T^T, ^ ^T^f 'S '-IWI^JS 1^1 ^*1^1*1 C<THc<P ‘aill^ic^n?^ 

^«al^»i4i i ^ (RtcH <j»i4h- <^i 4^ va^r <p«h > laj-'^R <n^ 'SW ^iicnlc^n?^ 

«fT^ I ^ 2 RT?T I W- 1*1 < Kl ^I^t'flil^l 4 , 1 <3 ^ 1 * 1 ^ I 





TOR 




^ ^ 'ST 5 ! WI " 5 ?! I m -. 'S , JT 5 P®J\J $J$t\!al 4 M^ r l I ^i 

<p| 4 i 1 * 1 <pc®i <p| 4 «i 9 I?T s n c fT ^5 9 ^^ ^*jc<il*^l ^iC'i «I 10 9 R?. <pl 4 c*ifl *«R* c<it*b?\^t 3 .l$uilcfef*i 
^T?n ^ ^<1 1 ^ci9c<p «uhc<i»*i (Alkane) ^it 1 cw, R*®^ ^i$c\sal<pi 4 i- (CH 3 -CH 3 ), 
c* nrn (CH 3 -CH 2 -CH 3 ), f^r (CH 3 -CH 2 -CH 2 -CH 3 ) ^ 5 # 1 

^waM^fw f*t^r ^*1 Iw^pt «fRRt Qi-r^ci 

9 R?. c<JI^^I WT ^f ^ I 


I* ^ olc>t wt wf ^?r 1 *r*tt- ^TFif^R (Alkene) <3 ‘«ul<n<pt^»i (Alkync) 1 
9^ fjFPSPT faPl& ^T 5 ®^ *l$C{2 l l<Pl4*1(.<P '=<Jl c 'Wl$'1 I 


wr^ stomutiH - (CH 2 =CH 2 ), c* #R (CH 3 -CH=CH 2 ), ^ t (CH = CH), cm 
(CH3-C s CH) I 

f"PFl^?I ^PSr : i£)^ Rt^j( ^<TO?I (Rt 5 ! 1 ^C?I ^TF’OR, ' 3 |)I* 0 h <3 ^j 1 c ’W j 1 $C* , W 'il 9 l<Pl ^ | 

^ f*R*T '^iPlC^fD^ ^l 5 c^,l<Pl 4 ic<P (RPt I <P*J f^PpPT ^j|Ppii$f<)>< 7 > i^UaK^t'W 

<Pl 4*1 < 9 ^ ^T ' 9 ‘^lftRS lij^T ^«r \g Iw^PT < ?ll<PC'S I 9 IP 3 W SPTPR) ^ 'MC’I 'SPt <MI ^ I 

<rj_ <3 ^P 1 ^ ^ilpKll$fc<P ^I$t\&l<f>l 4 *i I 


f s TO% « ' 5 PP®ff '3|)lPi>il^^xp (Tffct ^<T I 


h 2 <x h 2 c — ch 2 

I CH2 

h 2 c hc^—ch 


o 0 > 0 


^I^SPPt^T: OAPwl ^h^lQc^s ^MM?! (PfT^T 'MPWPh 9 ^?R ^TM v 4 >l-^lC'i) C^H 4 ! 

(<fsT^RS 9 ^FF) <5 <$.!<! ^PfT <JT •AIJIWlC^lW (RN I C<PR: 


OH 



C<hHh (PR®T 'TTPWf^H 


<Wil<PfD frlPt^PI*®^ C^tCT 1 «NlWfc 5 |ff> 4 * CTt*t I 

■5(ilWICi|lb<P <t , 'b ^T °[ 5NWW ^PF5%I pH 5 ?) RPt I 9^5 9RW f^-^R «HC^; 'Zffc 

9 f J fl?I3T 5 I < w4h-^!^* , I 9^fD 9< 1 < i "^PT 9PR 9<^fD ^-"^PT I 

hnwic^'^ drfapT csrm 9 f^?t ctiRw «tvhc>& ^n?rc^] 





s&wRh (' 3uw<pi; Alkane) 

*&c\&l*l4cifl <pR *1 f*t^C®T <Pl4*< 3*1 •ll^ > l ^5 ^t<P<P <*«JH 3lt<P ^f3°v <p^cifl ^<l(“!^ CIWFSl 
WT "5TT! 3T3I33 W C n H2n+2 * n ^ W 3*^3 3*33 

RRl& WW 3P33T 3TCT I ^JCP R-H W tRSW WI I ^I3T£3, R= CnH^+i »*Ffc WFPTS3 *F3P 
<7t3 I ^ 'Wit ^33 %t?lfw 3Tt3?T ‘ane* W*!?! 3 R<ic^ ‘yl* ^ ^t3 WW! ^ic<M 31 ^3 WI T?I I 

■3*®^ ^i^c^i^i4cm<i *^^9 ij 3331 fawn (CH 4 ) i c’IcBiPum R^j $i$uai < pRc33 f^H i dcjjiPtiiN c3t3* 

3Tsf*T^ 3f$3 ‘ s W%t^5 4;I$C\£!<N<HC4> *J33* <P3T ^3 I <4 ‘ ? F*J% f-Wt3*Cv4 3T3W3<P 33 I 

3$ % : C 9 lt4alRlill'«l C-'IC'T* *[33* 3^3 Rtaf^Wl <Pl4»i iic3T«ral$'0 G <PM3 (Mc^ 3**$^ 

3ltCW^tf3 (ftCT3) 3$ ^ 'm ^3 I 3*^3 (CO) G H 2 'Wf 35^3 dR’^lSo (C0 2 ) G H 2 43 

f333£3s 250 °C W’f^irajRr f3t«*i (Ni) 2T3(3£W 1 &33 RciJ 33tf3}5 ‘wt'i 2f£3 3R'4t c l Rtc v l »i ’^T*} 33 i 

?50 °C 

CO(g) + 3W&) — ► CH 4 fe> + H 2 0(g) 

Ni 
^<0 

C0 2 (g) + 4H 2 (g)^: — ► Cl 14(g) l- 2II-»0<g> 

Ni 

4^§T C*lUalPl3l(.iM '3tf*f3* 3F5C3 3T3 Sto'^ «nl*ic<Pt»w «foh^Ui ^T$t33 (Catalytic cracking) 
'sjT«mrsr ■fs wrw 3^ ^ 3*3 ^ i wnt33 cwt 3t^f^p 333 3tw(?r c’luaiRiait*^ *rc*r 
c < ptfjiPi'it < < 1 ®tt> w-i^kaR ^fi «hrw6Rw> <u3$.ra “Wi ■^t'Ai i ’tfl^wiw *wifD 

4piCi>3 wt C3£3* «uhc^»*i 3^5 Wl 313 I (&3 4^35 3T 33# ^Rlto<i rfaWl Wtd 5 C^iti>M$»i 
34-C3lt3^53 35?TC3 WW^^?| I 

R-COONa + NaOH (CaO) R - H + Na 2 C0 3 (Ca0) 

C)6l'® ^M'Tts^ 5 , ^iHK^ 'G C5t® '®1<1^ T C^iW <W4»1 I 

^l5.C^I < Pl4C r W ' 5 ^3Tt<T <n1fl C^t i3?t col'® ^<J4j t "5^ I >^‘^ 5 C^C^ Fl?I ^K^lIT 

^P®^ stRC^R*! 3TCP l <SRTi?t 3^lB*tK^ ^ ^T3ilkfll<l I 3^ 3sR3 

^^311 RRl<G ^P®)^ ^c\sal^l4«l Ofl^l ^<4^ T?I 3lt^ I 7 fOlR-^ ^rpi^lKflM ^3t?T I 

<pR»( RRl<i} 7p®|^ ^i^c^i < i>R*i c'lciJt'ifi 3 ^fG'iK^ 36°C I ^P 5 ^ <t»R»< ^*rn 1 6 3T ^r?r 

c^t ^T C#PT^ 7ft3t?f35 35^3 3^>R><1 ^3 I 


’Wit 

^JPH«K*W 

3H 

*fr.W6 

•(“Pfiw 


cot® 

1 

f^C33 

CH 4 

182.5°C 

161. 6°C 

3rr%?i 

1 ll 

tPR 

CIi 3 -CH 3 

183.3°C 

88.6°C 

3Tt^I 

! 3 

catc^PT 

ch 5 -ch 2 -ch 3 

189.7°C 

- 42 °C 

3n^t?i 

4 


ch 3 -ch 2 -ch 2 -ch 3 

138.3°C 

- 1°C 

Mil^lU 

5 

C’lC'^M 

ch,-ch 2 -ch 2 -ch 2 -ch 3 

ch 3 -ch 2 -ch 2 -ch 2 -ch 2 -ch 3 

- 129. 8°C 

36°CT 

^533 

6 

CiltflH 

95.3°C 

69 °C 

^5?PT 

! 16 

C^tnDSt^H 

c, 6 h m 

18°C 

135°C 


20 


C 2 oIl42 

37°C 

343 °C 

3*f^T 


4,«J* ^ i .^ : Rfo^ '(IX^, '5^pij31^3 I 'S tolo ^<1^1 


5^1 M CSRpT «POI^f5 ^f ^nPn^trRT 3R <pfS?IT «WC5 I 'W°1C‘K'M 4*Rw^ 3TW C^IC»(( af%^ T 9 ^ ^ ! WI 

3RWPt3 ^iWfl f*t^PT Mt’Pil 3<)4! H ^R^fJt »ll*) J 1^ "5?T I C^PPT- CIi 3 CM CH 3 

(^-fim^r carmi CH 3 

C 7 Hj 6 , C 8 H i8 , C 9 H 20 >i«MJ g Rn i 


■"it^CfllHl^lVl : TRl?t 

R»c(i> Stb ^mrarm 
c^QaiRiyiwt^ <wi i 








upflufaF 

<p|-q»1-<pl4"l 9 <Pl^*i-^CfttWi *t% 5 ^t% | 4<I><P ^rsrc^T#t <r«*J(.'W ^ll^JC^ I ®k <3^ 

c#t7fsj5 <ihi^Pi<p i^rm to rt i ^wri ^cn<ic<p totRfr to ^ i 9 fM^R ^f 

^>ll : H%D*i I 4?!! ^sl^f'b , RMd, RI'J 9 'fefWc'M ^llctf RRml <>M Rfl 4 *Hf^ , *( < KGH (CgHjg) RTp 

RWfaSkRs 4$v5 t (7n^?im *n$ 9 *fl;rf$uifii Rfew&rook to Wpm t to Rti to 

'anl<nc<Pl^i^ R5R, ^ItRlt^M af^TRR 9 ^5T%I Rc<4 l^?*i RkNlfl TOT I 

W$R : 9 ^ RfS® I <Pi^ 9 ^CSTC^R S‘Ofl$ R^J RRPtf I ac*! 

^I^Hfl Rl5J I R - * 5 ^ ^l5c , ilal < Pl^*i Rt RTtTOSR ^falO&H RT RT?IR RTCR 

RksJT TO1 CO 2 9 H 7 0 ^sR'J "TOT I *3^ R0>illil R^PS RRilH ®tR*l1^ ‘^ < !, 9 f 7 ( *[?T, «ohc<P' , Pi»J3.C < P 
^hift Rc^ic^i <u<Rta “9^1 ^?T 1 

CH 4 <g) 4 20 2 <g) -4 C0 2 <g) +2H 2 0(g) 4 TOR% 

C 2 H 6 (g) 4 7 /20 2 <g) -4 2C0 2 (g) +3H 2 Og> 4 W1% 

R&?ti*t r%^r?t >ki<wi^ ■•r^ra rt ^r rtottotr «rff wi ^R i rser C0 2(g) ^ r§r^£ ^ri® 
Rill'S <W4*i ^tTPT CO 9 R5|^ C tS^RjJ ^R I 

2CH 4 (g> 4 30 2 (g) -> 2CO(g) 4 4H 2 0(g) + Wl*t% 

CH 4 (g) + 0 2 (g) -4 C(s) 4- 2H 2 0<g) 4 ®TRR% 

<l1vbs1 : WRTTOTfT 'Spff ^ 717 T, RRtR*T 9 ^1®k ‘iphiRIRR TO- iaUia RT9 

^IcrIcsw at^TRR: ^ilc^nwi af^TRR 4Rsfi? RRmjI I fRWR R<llWIt<M (Ultraviolet; 

UV) $r1^1®e® ( 3 Pifro?i to iRtro to ffar§qc*t?n^ (CH 3 C1) ®T$tTOtfsrcRR (CH 2 CL,) 
Sfesroiftm (CHCI 3 ) 9 cktoiwifttvrR (CC1 4 ) vs?r fim to 1 fa&aki at % to Wmw 

TOT RRRTR CjPttRR RRRTR Rt?TT af'i^'ft’t® ‘3R Rl^C&IW'l C^plfll^ 9 fJt 7 T TOT I 

v£j^ 1 *TTO Rt^ill 4R?. 'STC<P f 7 RT^ c t W RR RI | 

CII 4 (f> + Cl, '”’ » CHjC1(8>+ HCIis) 

CHjClte, + Cl 2 [g)- hl :-> CHjCljigi + HCl(g) 

CH,Cl,(8i + Cl,(g) - ► CHCyg) + HC1<8> 

CHCl,(g) + Cl 2 <8> h " ► CC1 4 <8) + HCUei 

^tftcto?^ c^iRh a%?tRR RRrii (MUaic^i^w -proBrar wri i ^ ^rir 1 r<ii^«i 

(CH 3 CI) Rt®'^ ?TTRRTt 7 RP HRT ('RIRC^'R, 'RTT«#^5, ^BrR'SfR? €I^%) 2 ff t^C® 

Rmi?T I (CII 2 Cl 2 ) <Rl%f St^TOltefR (CIIQ^ 






at Cjjsmamacas Rc^ICa ^5. cftulC^ltalRWlCa 4 (CCI4) ^I^GaTa <fclW) Htaa 5 Rc-heX 

amt ^51 1 enlist Rat$ ^aa^ Rai$^i<i aR ai*t R&i <ry.fi catea c^tf?R arcana ’Saa i 

cGlaltfflWlfttag <3 TO I 

ma at %are»g (Cracking) 

■^5 ^RQ&l < 3 1 l4»1 ^JCa 5 C5£§ aR<F <jj<j$J<j $aWI*ft '^«1*i|^<1<T> '•jjfcj aR*f$ <Pfj!c<P '5KS'T <JCn I 'STS'T 
g^lca ' 3 T W T^ amt ^ I a^MaRlR 1 3sW ‘vST’f 'Q Ffca ’®tv§ata* ^®t%T 'Sfl&a aca 1 2f5TW^ R|( Wt 
« mca ^rsata 5 steia^ «fi&a at?r i ^rsa aRmrn epical w RR*ji ^pa^j ^ at i RRhiX R*f 
R-<r<*H^S’ ^C^!<M^^, i^C^tfC-W RftP ^Va^^a 1 4 aRxifl ^asR a^XT RRxi- 

C 15 H 32 ► 2C 2 H 4 + C 3 H 6 + C 8 H 18 

$Ra G2lf*a 

atamawa ^StSa PiQpfJiC*^ R^Ca Ra^m Wf <TT?T; 

rlW^R^ '»ijt 0 TC<M ► 'fH R^RR-'S WMc-Wfl fasH + ’fg f**T^®T RPl<5 'sfftoRc'W fafla 

^5f% «t«a at Rcatoa: R^faRR wtcasatas Fta (70 am^Tai « wmwm (am 750°C) 

<ww Rapc^m a*aa R<p*iRPia> '5|5t c ic < r i *i <3 ■ajii^Ry.Hfi fa?ta arsat am i 

2 f©ta^ta "stsa RRmifi aR <jRi amw war a^x^ <a^w ami acn ^ca> Rcai^n ac«i i 

aol<i<p Rcacx ataman l^nl^G^i (Zeolites) , «ui«iRRfiUi : W^5 (A1 2 0,) at RiRhpi 
(S i0 2 ) amt ^ I %WT^! ^ ^‘tTW '5TWH RRR qjiqfacaiftfataR CTrN) I t^T 

^ii^RRaUi, RRax 'q a<rahiftRR tfulfDa i asiacam RaRiRw wtaa^s a*a vsraaram 

( 500°C) 'Q wf 5n>^>fi '»iihc < p*it<p C5£§> ^g^tfj '*ni e ic < p*i (Cj~C j 0 ) ftsR amt 1 ^ RRmm i, tw^ 

«iii<nc<i > 'i 4 ^. ^jicfiic^fb^ ^i5,c^i<pt<*i (c<i*iBr r i) 1 aohe^x few ^ RRmm ^tftRp' 

Rww a*fpv5 tR^r aipr ats?rt am i ^nm f*ra*T^ ^sa - 

1 ^snsa at Rc-^nh, cadaiRwui f*tw RRmi i ^ RRmi<i arnita 

fFTiRn^ cacj^M ^miRc'o aRa® amr ^rst’s ^iFifa 51 ? 'Q art 7 ? a^ 'o <wi i ca^rcasRama 

Rw «niqR»*i cw '3(5ieic<piR«n^^ RR>a ^a cata « tnP5^» frsR amr^a i 

C 18 H 38 ^ CfiHu + 6C2H4 
C18H3K — ► C 8H16 + C10H20 ' H2 

'sma^aa ^ajlaj aia^ta: *wi*oHcas RR^ titoa ^miR, Rgr^ Pataca, fa^aasma^ c&\ Rcata 
voa^ fiMifjR<p R^?f R%^ ?rtamRas gai a^ Rjc^s ara^ia amr i <3^19 R<*iRRi^ ^sntacasa^ 
cara (Wax) 2^$Ra war •q aw t aiaa arnia war aia^m amt ^a i ^Ttaca^a ca^as \s wa cara <3a^ 
asRa cara RR^ ^gatc^ RR$ amw cv$ *aa arm aaR atsat am, at RR^ aa*a aiRa caaa: Ra^a 
(vicks) T&fous atafvs 15 a 1 





1RV 

VS. ('aul« r lfa**1 ® 'S(jh<pl^»l) 

'SPP®^ 515GSil < l^C r W 5>l4"*1 Vary'S 4<pfb ft -5*55 *mr ftl-5*#R 5lC<> <P|^C*1<1 

(PJT^FSt 5l$.t'&1CfcH 515t ^ 55 I ft- 5*55 ^ ^PP 3 ^ ^UaM^IC.^ ^TFlftR *£)5*. ftl-5*55 <£J 

5 s . vauhf^«i (Alkene): «ul s ifa>cii : i <Pl4*l rl<wn ar'svs 5^ <p|^i ^btstp^t 5Wft-5**R 5TC5* v<i5?. <pi<cm<i 
C 5I¥*.W>I 5151 55 I «ul«'ifo(.'W 515155 ^KE5*5 Cnfbn • ^ ^j|qc<K»« ^TTCSJ?I 

*ane’ ^Wl?T Y lft<o£ *ene* ^ 5*£5 > Aul«']ft>c*i5 5155555 5*51 I ^TlsiftR CStf%T m 'Q 55*1 
^ftf5 51 $ftPh (CH 2 =CH 2 ) I <p|^»i-<»)4H ft-5**R£55 Wife?! <Pl4<fc}) '3J 5! R5 5t*Tl '5(M«lf<PC'1<l 
5l5l*lft<P 5*1 vqt Sflt« $55 5*C5 I 

'3TMft s 5 3$ %: Wlf^R C?tft5 >llilMJ C#1 ^TP3?Tr <115 I C^djlwfiWJF! ftfOT <n<l^ 

Wlft*5 C5Ualftl5l>l CtUF m %W53 'WWWLW 5*155$) 5 ftumUH I 515TC5 tlf T5 5*51 551 
C 9 ICSrt® l l<llc»)fi ^1^5 vjhAM c4>4filPic*ki $5t5R C51C575R (C p H 26 ) OF «i}|^piPi«R ^#5 ® 
Gd»lftiilR $5ftf foCA 500°C vsMiJWliJ <PSlt«i ftf5*T ^ 'AilfflWH ® ^ftl5 $^ 53 55 I 

son °c 

Ci 2 h 26 •- 0 » c,^ + h 2 c=ch 2 

c 12 h 26 5 - ° — c - > c s H l6 + C4 H 8 + h 2 

■§5H®k.<p *W||§Cb5 $5f5%F5 $53 5S5t*T 51 4f$5 5151 <W(.°i 3lf5 

^35115^5 5£5 1|ftftl5 51 1|ft5 5^ I 

h 2 so 4 

CH 3 CH 2 OH ^5 ► h 2 c=ch 2 

AliO^ a 

ch 3 cii 2 oh — ^ ► h 2 c=ch 2 

'5[flo F fft s S35 <?ST® v® 5*1: *UMC<Pt'1fl 5115 ^TFlf5R7f5|5 5T5J v£I5^ ’Ijl^lil, 5><13 ® 3*^5 ^5^15 

51C3* I 'SlJWfaC'W 5PH5fw <ft1*Pft^3 35|5t 6 f 4t>i<lt<P C 9 lUalC5 i ftl<Wl<*1 fttW 5T35t5 5*51 ^5 I 

^IKT^R ^ fc l(.vs <p|4»l-<l i !^*i f5-5*>*R ^51 ?H 7 n5f^5 s 51C5 ^57^5 I 5^155 f^-5”5R5 >Xl<pfD 

5*55 ^TQ ^55 5*5515 ^551^555 ^5 1 555, 5^51^5 v£]5t 515515555 ^TFlf^RfT 

I 

555: wf<H 'SlftWH 5151^5 5R5 f<^! 5^ C0 2 '3 H 2 0 ^5j|55C5 I *flt WillJI *rt?S£ 5f551 6 f 
Wl% 55 1 Wlf5R 5^5 515T, W®1 5TT5f5SR 5ltC®lC^55 *15551 5f?RN W1C5^R5 ^5515 5^5 1 

C 2 U,(g) + 30 2 (g) -> 2CO,(g) + 2H 2 0(g) + WF# 

'auPlfacia 5°v]7IT^5: Wl(5R 15-5*55 5T5S15 ^5T 55^? >RW 51 <£$ RQmiil ^*15155 5^ I ^ 
15135I15 ^55^55 55^5-55^5 ft -5*55 CvStfS v£J5^ 5*5C5 5ft 55 55 | 

RlRC^IC'ST'i 5^5IW5: *555 5515^551 (Ni) 180-200°C ^5TMf5R 51^5T^C55 



‘PUfPr 




TOI TO ^TITO^T TO I 473* t 


180-200 °C „ „ ^ T , s 
H 2 C=CH 2 (g) + H 2 (g) — ► H 3 C CH 3 (g) 

^5?^ SlwerJ MlC'® ^14*1-^14*1 43*rf*3*-3 f,! T»T ^lC<P) 4^ Prills 'SIt*JTU s T ^Tl1*]3* 3*t?T 

ill^lQcH (Margarine) 9 lt?l < f5 Wf ^?I l Jilt*il*i*i ^*R ftsf? tog's <J4^S I 


c^lf»H ''SUMpM Wjfa OSl^H ’tTPT 3T v 1l['1<J ^TTC^ 149**1 !$l 

1 ,2 -'i> locale > ir s ni c ic < p , i <pw I wiiftc'w 34 9*i<i? ^3 i 4^ fa&iiis 'sit*nw ^i**^ 

*i$«&l<p|4ic<p *Rf$ 3*n 33 i 


H 2 C=CH 2 (g) + Br 2 (g) 


CH 2 Br-CH 2 Br(i) 


O. wr^T : <333, W%J 9 l'GlPlu|i| 9 ll<|i|5l'®1lC*lG 3ETT W#s <WC«1 

^33 3s i 4t i4froi<i ^ -^ifwir ’ll?! iiJi'»iit*(cG<i c^n^t 3t <3^43 M fro? 33 i 

? 313 i 


CH 2 =CH 2 (g) + H 2 0(l) + [O] KMn ° 4 ». CH 2 (OH)-CH 2 {OH)(i) 

8. 3lf3 '5T 9 t (300 °C), Set* 5T ? f (60 <il^t>M) 'Q *FT3t33* 4^5 Sl'StaC-'Fft 9>W) 

9 1lf3 3lr*’l3 3113 99>iJI 3*73 , '*((l e 1C < W^ l ®3F l tjJ TO) I 
300 °C, 60 atm 

H 2 C=CH 2 (g) + H-»0(g> ► CH 3 — CH 2 OH(D 

h 3 po 4 

c<*ic*ii cron cro < 333 , 3ttto*13to* ^i«iiPi 431 33*3 cro <3£Ejif33T3 

PlC3 13T33* R(.3C<I <J5<1^1*I TOI 33, ^Sl3 4^ 99 hjI TO5 I f“l«l C’^C'fl 4 99*31 PltO<Bf»l<F 33 <c®1 

1*173 WO 1 !^ ?T? *3 3*m33 3tl 

&5 TO (200 °C) « TO ( 1 000 317JTO) 'siJPlftH 33TO3 TO ^jf TO ^ 

^ *&3 to i 4t 99*313 ^ ^3* 43* 99**iic«* ww?h 99*3f 37 ?t i c i ^(3*3i 

99**1^ ^ 4 . ^ 33, ^sic^ 2ic v si<FrD »ic*ii j iw <3^ i trf^^ o<n 'S ^Qj^i ^ f^^?n?i 
^n^ryrsr ^?n ^ i ‘#rieto^FT i 

200 °C, 1000 atm . 

nH 2 C=CH 2 (g) ► |CH 2 -CH 2 | ^ 

'«ut«i<pi^*i (Alkyne): ’^iK’WiSc'W ^(4*1 <pi4”*i ^ lir-^t 5 ? >ir^ 

, f|4c*i« «i<if*l^> ^l5r;iai(.«r*i Wf i '®rj<n<Pl$.c*i*i >H f iF<r t t -rKt^ CnH2n-2 * ^ ^Mc^pcw 

Hlc*W ‘anc’ W*t?l -iQ< 3C^ ‘yne’ TOT 'WFJ s 1%71<r *iM‘Fs 6 f WT l W^FFt^T cetf^ 'S 

wi wif vtm ^r «mfNT>PM (CH = CH) i ^n®i«pi$c*w *fi4^ ^ff i 

dMlilPl^P K$ ^ ^TC*F5I ^t?I f^?I *FCfT I 

<*UH<F!§H 3t-J>hS<P ^tlPT <TT 1 500 °C <Tt^I i^T 

^ i fsR^ir^fi wto^f $$ R^i<i ?rc?n^% w i-.1^qi?r ^i?i ^«h 





3?T I 

2CH 4 Cg) f 3/20 2 <g) — ►HC=CH <e> + 3H 2 CXg) + W (f^OT srid 5 ^^) 

2CH 4 (g) -> HC =CH(g> + 3H 2 (g) 

1*tawo/i ’tjpr ^5 <wi ^ i <wiii$i<j!ii c$u?i?j c^iuia v nfH c<tpi 

WI ^fl$5T ^T 'SI jlPilW^IH «RPT ^ I 

CaC 2 (s) + 2H 2 O0) ► HC=CH<g ( 4 CaCOH^ 

'®U)®l<pi$C*1S CO)'© 'S ?H 7 Tt?jf^ s : ■*lil e 1C<P'1 'Q 'OUl«lRv« *15 Hi '»l3l« r l<Pl$*'PI>J$. ’lil^ljl , 'S 
TS 3lC<P I ^ (^TC^ 5 FRT ‘®IJ] fi n<PR*i ’Ist^il , '3Ul p N>l$ r t 

Sto^sfi ^rmt^ i c3l*t?i 2f% ^ 5 ^ ^c<i 

’SOFlf^RT ^llil J lQF>fl'6l faffr ^ST I ’^RSI^PT^ ^l$C. $10^*1, cglftlMJl ■’kcdleM RlQMHJ 

<Kfi 1 ^c\aicBr*i t csiftc'ifl m$ f<iQHil*j ^ csif>ic ,, w ) ^ ^c?r 

faf*l<£ C^5j 1 ^I^STC^T, C^tHC'W ^ffN TOW 

!<iQhiI*I 2f t ?fr i r 4^* <£§ $.Cil f^-^HNrl<^ dfft i£T^ 9 f^^t^5 '3*4 vfl^S (3,l$C^ICfeM, 

c^lfilcif) ) W c^t <K<1 1 


fajiwjfflOTW ^ ^ I 


<ai>f^f'6M (Gtffirc - *nf*r ^iffat): 

CSl[»l*1C < P (^<5 QNC*^ ^T 9 llPiC« ■Qft^S <K,fl <nl«1/<lMl[i| <1^?! 'g^ c T 2£^ ^ WT ^ I ^l**^ 'Q ^T 5 ®^ 
3l$c&t < Pl4c r w 'sfWT <pc*j<p M\ csif^*i C^t '^i < PtC'© ^ I $j$c&l<Pl4i filial/ olnltii 

oifsR H^tff ^nw Wmt ^?.*t5r5 c t ^?r , 0<ii c i?f ^T/<iHifii c<mc*ii 9 iQ< , ^'i ^ »n i 
'*!>)**}>$ ®TM/<lNfsi ^f?T c^lfijH Q<iC' , lfi 1^?M 

<K<1 <p|4’'l-<^l4’ r l f^-<J*^H 1^1- <1*^1 C*i (3tf^H ^ I ^ QSlfiM ®TM/^FtTf^r 

1%^ ^ I Q&UHl CSlfiM Tpspf <3 ^pr*®^ ^I^l<pi4(.*1<l ^7C«1T 9 n*^sj 


C 2 H 6 (g) + Br 2 (rn s 0 — ► W?it ^ ^T w M ~z<i ^T) 

C 2 I I 4 (g) + Br 2 (^*t) -> BrCI I 2 -CI l ? Brd) (WR 

C 2 H 2 (g) + 2Br 2 (W) -► Br 2 CH-CHBr 2 (H (TO^ ^) 





aama 




4<P$'Olc<J TOHll»IICH(Bd gaa TOW axa 9 lf^T <P?TT TO I 

‘ p ff^T 5 Tt5T: ^l»lfll frHBTI ^IC’S? C<T Q<lJlft TOW a 5 ^ 'TO C<plfl 'SM§ 9 lPl i llfl I ^ 

alaaia i 21 1 ^1^6 <p alaww s ^Qh ‘•iPiw i ai^l^xi 1 af^iic^a $61, araia, >£i(> oshfe), 

C3#a TO*.^3[a afaillW<l 'SIC«TT CSTTO WTO aTO, afosTafa ^5Tlfa I 

a*. afTOaaTO fafoal 

<9a^ awiotfa 'sf^ ^n ^atfaa 5 9 Nc , tfa ^itot 9 t*Mwa area ^c?i ^^a&a <j*ii<i alroica 5 
v iP)iii<i<ra c t to i ^ RR»to ^< 5, aPwm to* RQhi<p ^ttot ^*ia aorofbc^ 

TO I 

-A-A-A-A-A-A-A-A- -A-B-A-B-A-B-A-B-A-B- 

afarro caatca ^ihito = A afaw c^r^n^r iicaiw = A-B 

‘Sa 5 ^ ftiroca^i "501 aftfW aVa w& alTOTCa 5 ^5 afaroasaa (Addition 

Polymerisation) aca i ^5 afaroasrca TOiaTO 1a-TOa 1aPfa> TOafro ^ %7ica Rfoal 

ava i <j® aftw^ca wow atiiw ^ warn aro c^imi aw ^ to ar i 

aiaW^a 

nH 2 C'^=CH ► t-CH 2 -CH^ TOWT^T W? I 

X X 

aa^i git^i b<j 5 v iFi i ii<i i flTOaftaaa aPiw c<Tlc.‘ > t?T fa 5 ! f^caa £af*fa>r a^far wi?r war ntf^a* 
TOW TO'I I 'Vf^fT C^lB ^ vS'TOI ^ TO*T aPullfl af&® TO I ^ cwi£ ^ica* acarro W TO I 

arrofaa* aattf facaa^ ia-a'aa 1 <Pi$ ’jwifro, ^Mca^a, ^rofaa, £^a 

afaroasaa ft&w totto aifa^a* a> w to i arta^a* « w war $ aa*r ^nro cat&ftaTa 
cto 5 ‘ j {aa 5 w to <^aaT ca^tia?rta batata cTO 5 a? ^s wf w i 


a*iW: acatarro caca 5 ^5 afaarcaa a^cw l^ia i 


ch 2 =ch-ch 3 , 

carffa 


ch 2 =chcl 


cf 2 =cf 2 

cGSicjpiwt^ 


ataaia a^ 1w aaa Iro* 200 °C wnrona, 1000 <ii^>ica ^rri ^9*iwh<i 
a^ram aPii^a a? ^ <wi 'w i ^faa 5 aQ^ica atai^y <pi 4 *i R<w area 5 , a^ratcaa 

aa^ 'Q aaaRa 5 aja 4 <r caaaa a^^a i al^Rcas faj[ aac^a afaf^a (LDPE; Low Density 
Poly Ethene) TOT i 


^rtfra <raT?rafaa a^ %aaia (Karl Ziegler) asracasa ^af^%c^ ^tcaa* a*a ^sia 'Q bica (60 *C, ^a 5 
oi^oica) t^caa afoaia a^ ^ a^caa i ^ af^i^ca arara aiarf a*a area 5 , afaatc<Ta aa^, 
aaarca 5 ^rar^rassTca caf^r aa i araiai tot ^ atw afaf^caa au^T to i 




(IIDPE; High Density Poly Ethene) TOT I 

^ ^ TOT ‘#Rf?t *T$R TO?T vj3)\mh 9 i1« i |i||<i<w c t (Condensation 

Polymerisation) tot i ^PiiJWTO'f TiTWte WWW, 

'*icHi^w Rc^ic<j fairo to i *rf®wwTO*t *ioh>ii<i * 1 % ^ ^to?t (H ? 0), 

■<pl4*i (C0 2 ) ^ i c<nlc»il RQp*jc<p ^ 2jt^ ^ 

vji<pc«*i v£? dj"?Rf^R5 ^ ^e?t <£i ’i9)iji<i<pfi c f to> i ^pr to^s xiHlo<i «i i@mm •tr *Tt^R i 

^ w>\, ^ ^K?rr ^i$<p!<B) 9 i<p <srf^r& ^ ^’Rptom ^tot ^ 

TOT il$«ni TOT I 

nHOOC-(CH 2 ) 4 -COOH + nH 2 N-(CH 2 ) 6 -NH 2 -> f OC-(CH 2 ) 4 -C OHN-( CH 2 ) 6 -NH} u - 2nH 2 0 

HI^H 

2TT^%^ ‘Jit^rsiHPT^ (7thl> , c^cnta <3 onf^T) ^^b<i*i 9 iftiiiw*i I Sllffaxp 9 lf*PTBJ (TTSR, 

(Tt^nw, ijfcr, fa* fas ^$t to m Iro t$it> 's tobt tro ^st to tjt?t ^tt i €rr^%^ 

9 ffan?r ^ <ww i ^Qh *ffan?t (*ii5®i'i, 9 iPp5i?o Itot frst?T, ?rf*t niwfi 3fl*r frst?! ■to ^?t i 


< ’lf»RITRRI W iJWROfJ 'W3?S 

■'tRijicsji <r*i 



ch 2 =ch 2 

> v.*» w ^r. 

<1M, ^r^T 5 !^ 

■'itSiizliPH 

ch 2 =ch-ch 3 

U>t. 

drw^ 

■sifssJ^ trtf^- 

c^rc&r 

iPVCj 

ch 2 =chci 

S»fS*i <3^1 

<?5j 

rr% ‘ 9 r^ 9 f, 

(PTFE^cftwr 

cf 2 -cf 2 

C '®T 9 T5T5 

'R^qrof^; 


IIOOC-(CH 2 )4-COOH 
« H 2 N-(CH 2 ) 6 -NH 2 


^Ql»J <PT^. *?!(.'»« 

■gr»r 


^ i .•s : f^Esj) ,v if*n *a wa *rst 'S <jj<j^I« 

*f. *|Pi»jiaui G3f®ff^®M : S'sL'TO ^ 9 f?T TOT ^ 3TO : 
i. srt^fro ‘ s Tfro?t 

€iifR)<w!c<j 5ic^<p 9 ifan?r i ctot, Sl'kin « 7$n> ‘#pn?i *jt sic^N 




^*1 ^ I Jurats* g WT <FiJT ~57?1 3 C^C'llC^ *I<R “g-g-g-g-g-g- I tfRR 

S^CiW W*r "SOTS 'aloifJ '3 r *T 7 T CRpM I itolW 34l?J<$PR ^C?J 

%sf 1*T^5«T I zllRc^W ^*5 ‘T^fTT, 3l$t < PlW'iQ tlc^lw<l ■ j rf™ I 

c^rsmi cwt^<i c?pra ^ ^®Tt centra i otlf^ '^siwi^ri *tfm?i \ §h^Ph rw ^ic<i 

22 fi> soUlRCll vS^FF SfTRS I fJ1<JM 'lt»l<P 3|C^<I ^ v9^T> < lf^n?I I 'silillWfl <7TC*T v 1l4'©) F^STR, 

<p9)<ji^M , , PiWB 'S c^TifT <it<W yt? I <11<11C<I<I CbC?J C^t 3i^<P f*fa 

<P1<1RJM1^I 71 KiFJffi e t <Ml I 

^%si ^Riviw 

*ns, ^j e i<>i , t (7T c<nri jim trtf^^ 5 ‘ j n > o?n <n?i i 3 i1^R s r s skiiri <nn •9^ ^ict> c^w (7i 
<7TQ?n rn l ?nf^<P*PiTl^ 9Rre *R Plastikos I Plastikos ^ ? RRRT I 
^C*iC<P$. 9 tf?F5I^ <3 s 1C v IC'i9 31^5^ 3^0’ C'*T 5 TRT 'SRfr $5f?T ‘KfJ'i I 9ll> WT l^'R^'T^ W*t, 

3!^^ a<nC4> <MI'^!C*I ^TT S'SIW WRt "SR *|R<P ftw 3IPT ^ I r *fPfl?T ?rRT?f m, Oif^, WH, 
cbiiw , cGfa<i, *n^<i <raiv*f «nfsfa hr^ 5 , ’tM*!!, ^Fit^, *pt ^snf^ ^msit sr? ^s <raBi 31^^ 
do <p*ii 1 

*t. 4\<W « trtf^? 2IWW: 

v*3 ^t%j £#rc%<i f5%R 3Pwi<i (3i^R) ^ *i?TR<f 1 9<r <hpp •#r*n?i «rt ^ 
3Mcil (cross links) 1*to*i ’tfcf ^ui 1 <a «i<jCHfi 3Pi*il?i I^Iwbt ^*n -i%-‘il^l ^r 

’#5 1 f^s 3?^St 'sic*rr *x#r <fi ^?r 1 ^ ^3?if5?i S3?i 

f^?T ^5f%aR <MW 3TGT I Wf <9 WT^?T 3p|i||<lC^ >1^1^^, <I<WMI <9^1^13 2fC?TRPt *WlC*fl W I 

^9 *l<tCH<1 3%sn?T^ I 'Sdl^sl't: 31^*?, PVC ^>|R I ^T?T ^<1 

tic'll ^It?I ^ VS #BW^1?II 

%§t?I *J?TCR?T 3iqi|IC9 f*l <pc=t<j iR:*fT "W<n# ^9<R 9 tP^^t f’l^C'Tfl <p(4c»W 

H!?«IC« ^1^C\blC«rH 4 *1?^ -#pn?I I 3t1^, 

< ^K4l3lRiC < W C5UT *f^ ^9^ ^T 7 R%?T I 'AM iJc^RM ^Ifl 3ffMC^ 3^ c fv5 ^ I <9 '*M4’T?I 

s 1 !^ 1*1 <pc.<nn 3R I^K^ 5 C5CS (PtCT 39 i»iI?j ^ I vUciik^iH?^ 31^^^ >9<p<3i<i "SUS ’I'ltC'il *9^ 

l *)l<W^I C*fQ?IT <TRI I '^C*?P t R ‘5IT^3CV '9 : &t <P9l R?I I 'Sdl^ 6 !: <(lC< w ll^'G, 3PT, 

^Qli| C?rf^*T <9 <R ^C3li^| I 

I f*w3fa ^tw: c^m <)3<i^i4 <2trc^r3if^<p « ^icilic^fk 3i1^'^ ferw cerf^H^ypt ^?r i 


^1. fQ)»( QC^Jfl ^R«ft *8 

f^ik R-llC*^ 3?r 0^ RT?TT I^CTf fliil 3pl»ll9 ^T 3t^R WT§t?I dC<D<l <)3<1^I<1 <31^^ 

^lC<P I i|l # iCA<l ^R^R <35<1£'A <Pli , ^PlW, tTTR 'S ^1^<1 dC<J59 WT<PtHI 3^ C<M ^R <ix.fi 
fattier i 3it^?c<M i^R >3 ^<Plc^59 < r»i<ic c t <pii 'Q *n^<r dww 3 if^<Pti <) s <d<j^.1<i 

c3un^ 1 3^^ 9 n®?it ^i?f, ^ ^ r, '^fwi 3Rt?rf^ 3R1?# ^ r, <t? 

'Q^R^T, ^(6| 3f^RRPtT, ^ ^1^T6?n W1^%ST^ ^ R I 




<iranra 


btr8 

tiiPS* dww ^ 0 * 1 "sjRraT ^ti‘K c T3 vara fra^ 'SpjRrarQ <jc&t^ i raforaira rat uiPW ara^icaa strara 
’’TSPHT RFIT, Recife's ^ rat vara? ' l ^5 ra 5 ^ I ^f*r^R*T 2fT^%^ "snf^?! 

<si^cG9?ji wt teiiw rs f^s ?jiRG<j> &<i$ ^jiWDRiii wt R?t rat i vg wrai rara 

4Ii,*iiRww>«w (Non-biodegradable) raraT^ raFti aic'ira* OT 3lRG«v.<p ‘‘jf^tra ra?ra wr R<J ratios 

Roiv$ C%T (S>ltw2iltf**i C<[M<ilt*, ^lt«&lw*l ■’llflHlt’ft) R?J I 4 W *BPT >il*jc<Jfl 

*rfk?I RR>;J CfllC’tra ^R? I ■a^RlC'l R'&Jl^R't *lRrahi (I^R <PC?lC^»i rat 2Ff£5T ^4*1 
ale'll w RwiRr* (Photodegradable) R?t vara? v l<i<i^C's sil^Rxrolcra <ui<pcGR*iI #4^ ratrat RwiRfvb 
(Biodegradable) R?t I 4taflMfa*ira wr i craRrasira rattraMpMs ^gtjt « tf cftFF Kg ^s ra^rt 

Rra i vat raforatra ^rat^ratrat Rc*j|Rt^> ^c'© 20 cratra* 30 <sa ?it*ii'6M i raPitrahcn {-CH 2 -CH(OH)-} n 
v 3 ^ 3<W<1 raPtratra <JT5T <JS<J-£ V © ^ v£ira? ratfraffS ^ I raPRMHtqd ‘’Tlftw Jjra%?F5t n <ara 

^IC'W 3Mra fa^ft ^C5I I 

tttfrav? < #T^l?Pr^5I^ C 3 ! HT3?^W^ ^RT ?jfF!lfra ?«?R rasftt I viJUJ ^tf^5 

erRl-Il '^WlPw ^f^PT^TRI, TW <3v^HlC*H IraF^t 4% «r)«iM| ^rWlfra frattt fra^F?, ^PhIs 
?T§f ?5 4*K'© <Ii<RM rarat 3 ?t I 'Willrt raraRira rat <?w rara tnfralra 5 ^ratfPpalerl© 
(Recycling) <?tra #<n*u fFttfrara ^rara fh wi rani i rafratratrara swrairat "ffera ^ttrara ^rara 
Strait I ^n, 15*1 '3 nn^ 1 5fH ^jT3 ^ira?T <I<RH rat^lcral (7IW me?! I 

raisFttcracrara raift; vararcra ^jrat s ran> roa rantraifra otst rara ^ <ii<rm <p'4hi w i 

[<pRr v i(t , i Q tc^ilciPUJl^ ^Miac^ifi ^ifst vara?. ^iHic^a 5 tT*t cyJc*^ S^vs^ic'ia ^>1 fraOi 4>i<i ^»iic*ii W i 

i i .'b Rltc.\al^l4«l '3i)l®lc<Pi^®l, ^3l®Tf®Rtt^ 'Q ^T5' 2}^ 1% 

C'lOal^l^W €T<TH ^^rraFT Rttesr^T^f ('WK^, <3 I C$UP ^ra»T (^l?I 

ZteA 2T? <tell R?I I J j<)tc c llc < W ^‘ ! lft Rt^s ^1**^ RttCSR 5 !^ ■*i5l c ica 5# i 3jlt s 1IC | 6iC r tei ^iM RQ^ill 
, ®()i e n<pit , n i ^Rc>salc , sf , i 9 ti?r^tt^5?r RiC's 'snhR ir i Ritc5tc^*T csraltc^a 

^nw R&ai to i 4niq<jiit«i cgrsnt^ ^?i i *uiq<wtq wit^ c^iiRaui Rttcswitw?i ^^ra 
m$ Rferra 9 t9 c fs ^ i ^jiqc^Rqt^ *f%*n# ^i?raj (K,Cr ? 0 7 « H 2 S0 4 ) Wf 

'6fi9'i> < Mi t i 2Mc*i '»uiqR^it^/R j cGH vara?, rararafk^s ?wra vapic*' ralra*^ r?i i 

R-CH 2 -CH 3 + Br 2 - > R-CH 2 -CH 2 Br + HBr 
R-CII-CII 2 * IIBr^^ R-CII 2 -CII 2 Br 
R-CH 2 -CH 2 Br + NaOH(avi) -> R-CH 2 CH 2 OH + NaBr 
R-CH 2 CH 2 OH + [OJ -> R-CH 2 -CHO + h 2 o 
R-CH 2 CHO + [O] -)► R-CH 2 -COOH 


•ararcra, 

= CH,-C 2 H 5 -,C,H 7 - Swift 




favtfta —> > «ltl«K<W$01 — ^> '0J)hR)^j5.'b / fatGH — — > £^4 4^T5 

»at ’P*^ ^T5TQ CTO* ®UITO 1 W , I, ^ (|£R v5 W *fl?F I ^P1#V 

«sjPiw« 'NjmRh 300 °c T 5T 9 raun?i ^ 60 (H ? 0) ^trm fiQmi to 

^(l«1C<PR«1 "TO I 

300 °C, 60 atm 

H 2 C=CH 2 (8J + H 2 0(g) ► H 3 C CH 2 OHO) 

H 3 PO 4 

2% (IIgS0 4 ) 20% ^Pk'&a di,S0 4 ) 'ouh<pi5‘i 

(^t1^»T) v H‘T*i^ '^nc?f RShji tot tSfcsTjf <pc?j i HgS0 4 ^o?n?T 'Ptac^wi ^ <u<rI*i 

w*a 1 

HgS0 4 , H 2 S0 4 

CH = CH(g) + H 2 0(l) ► H 3 C— CHOfl) 

C=1UalraH CTO 5 *ff& ^ji«ic^c<p^W^T 5 T « «iBnw'i TOT «rlEi<® TOtFt £^4 «af3ret5^fj|TO I 

CHj-CH^g) f 3 [OJ -> CH 3 -COOH(D HL.O (1) 

CH 3 -CH 2 -CH 3 <*> +3 [O] -► CH 3 -CH 2 -COOH(l) -H 2 0 (1) 

-OH wfrosfiR* 'frsR CTTtTO 5 -CHO vn*^ wtTO* vau^fe* 1 ?® 

-COOH (rTto 5 £sr w?\ ^soWTORf t?Tsrfet cto<t V 

(ol), '^nM (al), (oic acid) 'oiiIoiKs^j'Sms <3 

ftSR H!^4 s 4 e t TOt ^ i i£& r.ijlr.TRT \«1<p 4W 

«|i|8iC4fe«l, 'S0Wi®A^Vb « &3R tfiswb* MM 

^JITOST^T: fafFM R<Jf$ <H>||?jThI^ I fiMM*1 T^RS ^ ?TPTl?lf^ 9 PTT^ 2f? ^ <MW 414^5 RS I 
flMflPl*! 1 ftc«1 (?TC4S ^vIhQ^ ^1^5 , Rfdfl C«R 41^5|<1 s}^ 'S <Pnl I '^H'lG^P SJtjl'1'® 

9 lhlPt*Si|, <3 ^«f t 3 ^ QIW %TO 4M$M TO I *PltflPfSfD<Pil«1 CSfU5?T $*fMTOS l^tOT 

^ c^tf^TQ <(<ri*i <wi r?j i ^IMc^ 96% <#^)y a^ic^ P*il<n? 

wr I (R W 'llRw *R ^lw<ic<p t^C®T gf)^s TOT <!J<$Jf! W I v II<l%Si| f-T^'Q 

^i*ic.«n<i ^TT^R 5 <JS<IA 4 I <1 <ic<4C^ I 9 ll<il<p5(.i| ^TR=T <J.s<iAttc<i<i ^ ^ I 'Q "^IPtT ^ 

<iW>ta l *Hi f*lc^ CfJ4>fij<t*l^s!9 pHfifl? ^TRHT MlC’t R<J|'S <^<1 4S<5^,W I C^d'ld'G 1 ^ 

P*lQU 4^®T I <Pli '5TPR!4 9 fiS Rftf*^*r <T*ll<I W»7T C i lRc s nC'C'i» PHRb <Ji<J^.I<l <Pfll I ^s^illCH 

aifecpi #5Mr ^fwiPw - #<r^ ^nro ^ ttei <js<^ w i *Hi>i«i«i (Gasohol) 

«f<Pt?I ^rnlR, (7T*rR7T C’lOalc.'Tfj 1 0-20% ^TRsT fll^5 «JTC4S I 

CH 3 CH 2 OHfl) + 30 2 (g> — > 2C0 2 <8) -I- 3 H 2 0 < s > + 

(W, ’tsr, ^t®X « ^T) CTO 1 ^1®PT (Fermentation) ?iRhjI*j ^sI«ic<pr«i ^ wt ^ I ^)^T 
^t^FS ^ 9 TM CTO^ 2J&»<ii<i *l.5!«K<W^«1 C^tFFn ^It^IT I <H??ItCTO?r C^i 

'GS5 C4sp®nf%(F5 \5 <K<1 CTOt?J Flf^TT ‘ 5 {?I C T WI ^ I ' i) Ol e 16< > l^. e 1t‘t 5 few 4FT5t?I 










04C4 *3<p9rCO ^10*tI ^‘ p T?r FT 9 ! OC*l v ll?l£<PlCO 410 04 I 

'=Ut«nfe$l3v3: f“t4 <P[4004 ^(pfe^feciJ?) 4WW ^RT^T^SK^ 04 I HX3 OO 4104p1<P 01$ 21? O 0414 
WO ^J149>5feW4 2JJ>4 04*14 4 Wit* I f*lOOl4 O WO^tfFsfeCM (40%; ^ 1*1*54 ftWM, 37%; 
^54 fec>ic<) w%4 botcto 04 »ii9i*i 04 oo b® ?n% B^p^cf 0414 wo 045*5 54 i 

'3|j| <i lfe^fe\!j C4C4> v l9i*il4<J*i*1 fe0*4l4 ?IIi>iSo BO ftsfe 541 "5?! I P13 OHfeo '&4faPl4? *«i strife ^fec^Jfi 
(l^Mioh; IIC HO) W^l4 b<mco *^f*5 1%^ ficb ^ 5 ^ 04 £4 C549h (Derlin) 41*14* 0 $ 491*114 
54 1 c®49h ’iter 9 r4 esm, i>fet*k cf>f44, o«iR> wrl>t4 bo ft5f4 4*41 54 o ot& 'Q 05 

ter £*59005*51 

^ [ il 

n H-C-Hd) ► T°~?Ta t,) 

H 

* 30 cb *(&m ^*ic*s *rcooc 44 trot % ofto 4431*1 4^ 5 c *5 OC 4 1 

W5|T5#0^5 (910014) <9 ^441 C«fCO 44^44 491*1144*44 90*413 §$931- 4*4 *I149>5 I§!j C4fW4 
(CWnt4 *191 *114) ^,4^ "54 41 5JC54 C3T>, 914, *14 OSllft £*5f4 04tf5 04^5 54 | 01414tel§5 040 
BC44 &34 4^ 4) 4*4 0© 'oijlfeiul'lfe^fe^ (CH3CHO) 0404 4*4 1 54 I 

£W4 <3f05: £W4 *yfewj>i»^ *3tW4 vfjfett’iJfl 'JO'lla 1 £W4 ilt*lC4<I OOTCOC4# *E>OBTB I 0*141 
C4^4 OT (^fefe<P viiPl'J)), C^3PT ('GkH?ll4 < P ‘3fe|'&) , Bfe (4ITOfl>0 <3pi‘>b) ^34 4IC4 fo*4 '3pr6t4> 004 
feC>lC<J 5101 4*9 I £W4 <3felU54 OTOd/94T 400 0414 0051 414*14 <3^0 OBI 0400 ( Food 
Preservative) fec 5 lC4 04514 4*41 54 ! §Bhfe4* 6- 1 0% W^t4 q<H£ 4* fecoil4 4c«i 051 OO *0 

01514 TR40£*14 WO 04^5 "54 I 

Cfe?< i3f4F C4tO0 49141404*1 feQnilil tfll^O BO fofe 041 54 I OfG , “IIC&I 014^ el'efe 041/5 4145*5 
CG99W (4914014) 040 4PH4fBO W OIFTCOI^T « ^f4 COO 4%544 ’#10404*1 f4 0*414 4TOC4 

^5 041 ^4 I ^OC*? SC£JO Ol^T5feC5F 'Q ^*1 ^?t4 3!^9>4* *191*114 'ORCORO 'Q ^4 3pfts COCO 
*#5 “54 I ^C4 49T3^14 041 ^5 OIOC^4 olfeil 041^ 14 ,514 OC^ I (3T^T4) W1#4 41414f40 

BO M4 OflC'S ?^4 <3^45 4T4f^5 54 I 


9 W%OlW : 

3T^%0 OPT, C’ldjtiq^lR \S 0441 040C44 Btel 'Q >i**1c<tf 05105 O0: 

(2J1^*%0 OPT C*ic£l9l4l*l 0 04414 OCOO COC3I >1144*14 , HfetElWH ^’lf^'5 OIO I 051C44 
4ftlwcH4 41C4 *3^C414 te*414 ^OB 9fC45T4I4 fBC4 I) 





«um c'Tda^fiini <3 wtt ch^iot •Bmfcvr-fw ^ ^ <pf$ Ch^iS** i ] 


*ifito4c - m$ 9 w tiiPS* *jwi<j ?r®fa ^i»*i(¥'© «(yi"^t5T: 

^fr c<Kii5i fetiij’ii, 3it>5(i^ tnf^r^p a<n yiTDc.^ c^c*^ ?fw?r *3^5 'Q >j<fiwi<p 

*lC < 3C‘*r<T ^WM, 1*1^ Rtf fac<lt>*ll <PflC<l i 

bb.tr^R \3 v f$<Pj<Hq c t 

vfl ^TO ^fsi (3 ' F R W T C5fM >i**1c<^ ^T?I C^t I <!^I C<TM*1'*J$. ^HTTI# <h*ic.*m 

■sfWT^r <£ro. c^THpt^ *reifw ^C'lft - srr t n^r «if^5 i \st^ faf -w<n^t c^fft «nc^ ^ ^i*jPi<p 
i i£mj^»im c^i <^^n<n ^wmw?! i 

: fiGR C% 5 W 7R®T ^ I 

< T i CiJ < 7 5 fb fc*<J 'Q '5(t^ f*0 , 1 c 'Hf?.? 5 <PCf1 V M<P5 (^ITQ I 

f^sT : mfa? •e Tru^nfr ‘'ti^w fete? fosico £er<! >3 r 5it^ c%?i?i sjc«jj ^tr^i w w 1 


i. idl^fcxp ’ITIPT *lvs<wt "^s <?fTC^? 

<F. 3^1 4 ^t*t 


*t. 6^ 


^.7^1 


ftcon c^h c^tfr? csif*i»i <yw ■'to? 


^.c 3 h 8 

*c 3 h 6 o 


*f. c 3 h 8 o 


Br, 


Br 2 


m®: ch 3 c= ch ■ 

^TCslsI 1 <Qhji C^ICV « *® 8 *R acjpr ^®: 


Y C^MTrtl 'TR 

1, 1 -fcl&aoi C2JTTO 

*t. 1, 1, 2, 2-cDtawranm 


■*. 2, 2-wferwT cm*R 


*r. 1, 2-^5 


8. S^mw* *X* c#tft>- 

i. NKP^t c*w 

ii. Z^Ci) <Ji<^ "5?! 

iii. Y 









?m?pf 


Piu>ti 

i « ii *r. ii « iii 

*1. i « iii i, ii « iii 

^5vi5f wt m i 

4*wl$i< (wl«il»itSw s iij|®!cDw) iwSww) 

' 5 ^% ► tlC^I 1 ^ * ^ft^FT 

h 2 ° 


■^. dualPiiiic^ 

■?f. 'SiJI'IC^I C^T? ^IPUT ^ I 

*f. ftfrai wma ^wsr i 

v. tNi-ti ^wiPw ^(.^k.<i <Ji<i$jw<i >i^whi to i 

’tfraw ’frpT^ i jii RQwjw ■sTt*iTC57 * ? t1t c f$ w ^<i i 

1500°C 

i. 2 CII 4 ► HC'SCH + H 2 

ii. I1C=CH + HC1 ► CH 2 =CHCI 

polymerization r -1 

in- nCH 2 =CHCI 2 — ► -|< , H r CH j- 

Cl<4^ ^ilC<11(.4l>^ *§C!&I<w4h OT? 

*t. ii ^ faults c^h ? ^rwt to 1 

' 3 . ^ffatTO <i<l^l<) <^)<W0-HT >V$3<HI RttMMTO I 





nW «M% Vr i <»n*f^jlai «P1^^ ftrCSrKprwi *CSC*. «™i w|<S fasictfTS® <?*CtSl *ftC* 

S7?T v^i a?wr wr}% SSTf *Ts^7?JS *IT?FfT WRp i ^TCS^f ^ n^r.HIi! IjHHW^GW 43l-n!flH<* 

i SCTW.HS ^RT*tR ‘ttfllW.H <•. <§>* svW SMIlifa* =W I tiHf^ 7fT?x 

^tc«pi ^rsrs fibril h i?T3 ^s ^ i *r*nwsJ a trsfs. *trj «?3<^ 

*ll»-^ltr*W* f *!&* !fl<P ?T<*W' #JWsfa<P d*f»rf4l tmryn ^loc-l SPtflTCfW **1<3 

<?ss aprsTJj ^»s (Madame Marie Curie) <ss a-ntfe^ is (Nobel Prize* *^.hs 

1 00 ^ ^ flWF jPTO^ a*HTCFW ^! OUPAC) 2011 TO SFTOH <fei 

litres < ’!T*R S*?3 ^S faBT 3Ptil!«W 'NraJTWS *5^R t>TO ■flWPtS i 



4 WIT! C*W 

( 5) ^ *W TTTSJ^SJ < !fT?3J*i , *T$ * S J^$ %£^=t *f9W ^fiSTS 1 

( ^) ■ffJTRT^ TTTSRjIS ®*fC<J^WT pH ^3 3^T <MJC® '*33 I 

(«) '{«. vffa^ K4 fa « vff^ UJ <ftfJi! C4»ei <fWf! <«JC« TO I 

(8) ^W« r fl*^;f Cfrl M *W pH 3JR 5WP® *w< i 

(«•> ffaw ttf fratfwt w frro srw.rt 4sc« *ns4 * 

^&) ^353<Jf , S v n5 STNTT *WS i 

(<* ) STMWfa* S8rT 5r»IC 4 OOrCH ^3S *fc*iJ U6W «PW1 *SC® *W3 I 

(v) sw w fa F KO 3FWM 4W *T<T* *1$ ® <WJC* *KP9 I 
(j>) fjfst ^r’S'iiw^ f*ra«R IdStjt a*nfa 3»rr3 *133 i 

(5o) Vfii, *flfa « 3fl£ ^ CSTW QC^ SlWfl fotH ^ ’Sf ^C«f f V*UV4 fJ^C® 

«f8R I 

(55) K'fl W41 SST «W^fH 4d«3 1 

(5^) P^J® ^Off® Sr^WW '^W( «<i< » 

( 5'^) VPn csfif?, ^rfs?5T sjwt^j ewne® ■ <K Rr? i 






>S>0 

TOCTO ^5 'SICTMWM *W pFTO *JTO^ I ^5<TR ^5pT TOT ^1 TFfFTP# TORT TOT TT?T Tt I 
TT^-'SJK.'T S-'SSlPt T?! - ^ 'Q TOT &HJ Pw<Pl (P>(.*f»fl?T) TO TO I CTO, ^ TT 1*T&T C<T*t c 1tC*ilt1 

1 SRT CTfTO TtS*)<i <TW^lT TO TO I 9b<J^ TT TIolwsi TT3I CTOHTT%J TT ^C«t5 TO I 

i. TfTOTTT ^ Wlf\s>ai<M c^plsl^j NaCl 

^M«W TlfTO® T£T TfTTTCT TWI TOT TT CTlfTOR CjPfcil^ Tjfl^S TTCT* I ^TTO TPi<*?icT CTllTOR 

c$m$s T*fT 3 t 1 ?rtct tttot tot i «iiiiioisj ctot tt>tt£to TOTFifwt *i^ctj*i Ttfr ctct* tot ^^ttot 
ttoi 

fW^faTOBT: 

tigs Ttt> tto ttttt toctt tstt frsft to i ^Tsffr aa£3 tottt Tfpjf^ Pl%*j ^?i 'srr foffr TO s f 

CIjWTTQ I CJafDc^ TOpR CTTR TO3 I TfoPti >i<plc«1 cfcps ft^Gl T 3 TT CTOT TOT TO pR (2TTR C?TCT 

tts 1 tttct c<r v3T$ chichi 'Sict TTfr *tt tgs 1 ^©tm ^ ts t^c^tr to i 

• T 4 c<mTT fs%E 5 mRcto tot ^liifit.-t?! c^H*t C 3 *rsn?r *n?i c tt tinit to i 

• i*ra*jT> ^-Tt TO fTO?J TOCTT va^sj^ TTTT T&TOT TO I TO T*f 'Q '^TTOTO 1?TOT TTG I 

• TT53 ^TOT ^IcTICfH"! (1*ta TOTTRT?! ^5) Tftk“llt*f3> TOT d^Y^I 

NaCl) « 'SfTO TO*fi> TTGH TO<TT TOT (CaCl 2 , MgCl 2 NaCI) <4l*lW TW1W 

CfTCT WTQ l T&<mT?T fs%W TOGTil TlPteJI^ «T*f TTWT TO I 

WlfoaM TOT ^Ulltifi tD«sI $cTO>uaN$twi blfewi ^T TOT I TOT TOT ^rgTQ C^ilP>JJl*l (.^!<il$s 
CTM ^ P>W, >lNH Plc?l TOIW fTSJ'T <R 9 TR 5 T <Pfll<l | 6(*15 "^?T I 

s NallCOj 

2 R 3 rt«r%I I CTOs P&T CWICHW ^ItTOTO Ofm 

v 1lS'£> Isi <jj<i^I<i TOT TO I C^R '■IIS'JjM ^T ^^TFfH TOTf (TTlf^TIR ^l$C^lC i 6f r 1 <>l4c^ ! IpTT’fWsT, T TOTOTfTOt 
^ITPT 'Q ■*TfTO TOT TTTSTT <R<1 C^llf^^l'*) ^I^C^IC^*1 < Pl^C*l'G ^ TOT TO I 

cnfroR (^[TOt^cto gT s rc^ i tot ^r**$j£ tot to i <‘i4c , i'Gc< i 

(pn ttTO) ^mtimr (600°C) tow wt^wr^ to i TOwiPrar 

dl^CHfl TCTT <Pl<^ TTPT blTHI TOW Pl^PlPT® Tv’llS^ TO I 

CaC0 3 (s) ► CaO(s) + C0 2 (g) 

fc'lMM?! ^*T <p| 4 l 


, TOWtTTOI 'Q TTlTO frfTOin To ^TTWlfTOTT ^itTSTC’SR ‘Pl^C'lb I 






?T3TT?PT 




co 2 • nh 3 + h 2 o ► nh 4 hco 3 

'=ulc*ilPifl1»» rIrc^Ics?^ 

BTO Rl^iwi c^l<l I rom teP?M ^®lwi <Pi4cib 

NH 4 HC0 3 + NaCl ► NaHCOj 4 NH 4 C1 

C > ll^)?l! J l RlRC^ICBM 

(TfltePT CWlf^T® ^ I CTOTO 5 ^33: TO ^ ^s?TT 3$ *g^ ^HWI?! WF5 Wl ^1 1 

Calf'S JJ|Vj r1rC^I06t*1 G<P* C^FI 9 !!?! : 

CTOfcl Wft?! (TntePT <w4mI> (C^R ftPtOT C'f'STH 33T I W 9 ! (TTlfiFTO 

RIrC&IW'I <Pl^c*ib iTOll^S 'TO < w4ci'G, Wt^9T1^5 *6 ^flf^ ^<5 l 9 T^ ^ I <m4h FT?' «i«iI^ , jj 

^tlPT WilM* tel <TT?T I 

2NaHC0 3 ► Na 2 C0 3 + C0 2 (g) + H 2 0 

C4ri*]|i| «n4chG 

Rl^Ci.IWi <p|4chG NaHC0 3 >|il^JM W 5 !! 7 ! C*T?I I W^^WOT?! 9 II<^ tes 

RlROJaiC^lisi^ HC1 l NaHC0 3 ^ ^Pi\!jc<p spiffs TOT I 

RPICf : Sfffo 'Q 3-KC<PCWI 2t*rspT R0>f)lib %*l I 

^tf^C'S ^T v 11vS$fb C WllC^llfl *i1 -I<P RtSf<P <JWRl?J Wl^?I | vQ g|^ir [bft<T 

BTO ^ C^PTOfl ^ I ^ te 6 ! tel WTT CTO ttSTT TOT ^ ^"RTT ?ITTOT ijflita *f*n (TITOS TOP I 
Wft?! ^ CW1M W*t Rt><><1 7^ ’^PT I ^E? <J kilt^S '^wm *PH teT ^?H?T ^TSBf ^ 

^jn^5 to to i <rt crores >iirmj to i 9 n^t^ liters *r§TOt csror to sctot 

i S'8ic v f r* 5 >ic!i *H?r i <pon cwjt ^®i ^ I 

C 6 H 12°6 + 6 °2 ► 6C0 2 (g) 4 6H 2 0(1) 4- 

atw 


f*w%r •^i < toi(.<] c^jte MIS'*!?! ^ m cro cto t ttq i fog to ^ wtt 

PtC^ C^R 5 ‘tfHt'Q I (S'Sfi C^C^RT ' s IC t H ^Hl l C^ 5 ^fDw> 9 IT i ^PI C^ft C^ftFT >5<1 ^W e l <ijNTT ^fT l 


vs. ite^ 

ItewBi Tteto ^w<j 6-10% i ^rnte tente 

I er^lfl tL<lC fc 1 ^ RlRt^lW'l ^TTR ^, 9 f^ ^ I *33 TO’Q ^fhl^*^ <aPlCJJfl e?^?l BTO?J 











pH 7 I 


CHvCOOH +- H 2 0 ^ CH 3 COO + H" 

■*m C<T5R '*HbM 3 1^'^C c t?I 6HJ Plfl^l <33<J-^Hi WT ^ I '^tbW ’TO? ^TQ?H?r 'SRI ' p tT§t 

<ul<rcB9*jl 1 Bc'PttfT <3pic^ H + ^iish <ul<pcGi?i^l<i csnHR 'Q «ilaRctlR^ ^cji 1 

*icsi <n?r 1 <k?i '*iit>i<i 9 it>t*i*i ^i v ® <1*^1 ^ 1 ■srr^ > c^chB oii^., 

*lf?)t> ftc*l CsTT^ CRIT) 'er'iJ’Q Pi<i<p| I'OCM’M Wt ^ I C2JlTD*iC<P CWS C<K.«1 ^C®1 ^WM 

1 


^n^tw 3$ %: >ii«iftw>1fi^ ^if>ic^»?i MftifaiiPi ^1$ c^itwB w 

erllfl^s <K<1 Wf ^ l 

[01 

ch 3 -ch 2 oh — — — ► ch 3 cho + h 2 o 
ch 3 -cho L!_!J ► ch 3 cooh 

1*1 SK/* Gil l^p^ ‘flPl'SJ <P?l1 ^ I C^GUlRlillCiM ®M faWtot'l 

$^ 3 60 °c ®mm ^<3 to* 2 % ^mwe « digS0 4 ) 20?/o ^ 

^itciKPST^t <P £l1>lCi>?l H^t bln it Wf ^ I *Pt«T ^IMjIn I 4 C^ZI HgS0 4 6 ^ H 2 S0 4 

2T5T^P fJC’l <PIW <PW I 


HC = CH + H 2 0 


20% H,SO, ^ 
2% HgS0 4 , 60 °C 


ch 3 cho 


^lh5hi<P WjWHW 2tol<lt<M iiiMf^lw® 60 °C WPMBJ <lNi>K>W ^IcGm Wf TOs! 
fcstfWi <*il ^ I 

CH 3 - CHO 6( .- C » CH 3 COOH 

*ipiicw 51 c^t 30/35 , ®rtc 9 6s sjtrsj?i c«iig<wi o^wd ?pt c?nw Ir^t ^ ^?r 

w i 

f*W% : 

C5M!M <Hl^C'i> ^T 2|1'©C9*fH e t ^ CWT C^R ^tRH <559^1*1 <K9 ^TRfT ^K<l i sp e T <PC<H WT i) -5 ^ 

ftsl^ ^fT I 'Al1^1<W<1 ^ v 1l‘il^]G 5 lW pH ' S JH fM?I I i)^ ■& 9 n t TPR^C5^ >1^1 '^* c f C^H^t >iHg^ 
oiMM i 


8. C^fsW <s Tt^1?I 

C'TMTS , *lT6?n?J ^TCI W ^IT ^5T C^WI <6 11%I “'TR ^s?n?I ^?J! CWI Vfaub ^PT^T 

35i^wn^c®?i i -! #snw 1^? a?i^\s «nt^ i ^rtht ^t^ 6 ! l^iProi 

9 t1<i<q^»l <^<l1 3U I VpSTf *(<1^ T?I '<9 blCrt ■’ilPlC'® \sj|^'®wl^'i> RTPT ?P?TI I Wf 








(?KF\ M’f ojEFf C'TC 5 ! «ll<PlW ’fTPT cofaw WC® ^lw> I (71 <PlfIC c f WT^T ^ic^R 

C<P»lFR ^5?Ff <3 ’tTPT c<ifaw ^IFR75 «fTC^I 4 W*TC 4 9 tT%T &T®T ^3^ 1?I 9 fFT <PfiW> '5>lC«ll ^TTFt I 

MTPT 'I fee® B^q'® W ‘PfafaPI 5 4falS5 9 ffa 6 t'5 ^ | 

C0 2 (g) + H 2 0(1) ► H 2 C0 3 (aq) 

<Pfafa^ 'flfaFS »fl'i'Brl$t 4 l?I Q»?jiC<p '£><lfe ^5 <pC<i < ffa v l!W 5 ^ISJ?!®! <PW I ^l4fe<P v3faf3> 4<pfb '5J^ iflfaiW | 

v ifec.® 

fam%r : 

b. c^ifa^ (CTifsursi *i$«aiwi ^i4c-iT? « ^Pic®s faW^t) ■®nf*i 

(FTtWffT (t^fedlW <tf4wb) '8*RT <?P|SI ?FT C3Ft ^OT *l4c<*H W I C$W ^(W^fsT 

^TIW C^FPl C<Jl'>0C <ar 1sJ ^pi C*TPTf?r *^*fi?T '$®H W I 

ftvriwtii cstsirt 03f«tsr fai^r-flow wfa"^ fto c<j ww^t afofan, w 

*jiwf <p® c^pIh®! *iHfa *ih ‘PCs 1 ! i ^rtw?r *ic® jcs 5 ^ t?t fec^ c*mm 353 <ir^ 

(7# ^si c^ffi *irc*w t?t tp * f $ fa^fa wi *rr%i »iiwsi 

^fa*TH5pjfa*fT 7p»t^ fao WZl FPS I 

1?i ■ f lQ^j|^)l?r 

9 ff?t ? F i?r ’ifat*^*) ij!CH<i ^r®t i ' p rf?f^ t?i -ii*ic<j^ i ^rf?r^ t?^ ^rra^t <w®$ 

c®Nlfl CFftT* W ^®T B<15>1|i(5t C5CT ^ ^Flf- 'GiK.'i'G >ll<M, *TTF% jfaFTCj, *1% ^ihH, ^'Glfu.^rG, 
^rp ^nn CTfst, fafo 9 ft^5i?r, trmflN?!, XJ«c®tG ^wfe i ’irckr ^<rt fawF^rci $«iMM*im^Tc*t 

7TT t’l^T’RWT ;>WC& I 

i. (7IMWPT 

CHfeara ^fawfcw 5 fawfe'S (TFst wi w i 

2NaHC0 3 A ^ Na 2 C0 3 + C0 2 + H 2 0 
C5||fs?i'[5i <r»i4c*i1? 

(TO ^IPT ^fes 'gfF^S ^ I ^%T Q^*t (FTT5T ^TTPT ^fi3 W (TTlf^TR ^l^'^t$vi> « <pt4Pl<f> 

^■■iraQ's ^ I (Tltf^TFr Na^ ^I?R <3 OH' «iwc*i fa Wife'S sfflTP fa 5 ® 

<pi4fa<^ vofarj ^ 9 ffasnc e r fawfe^s ^?r i 

Na 2 C0 3 (s) - 2H 2 0(1) 2Na + (aq) t 20H (aq) • H 2 C0 3 (aq) 






i. .? 1MW «! pH FMRSS >fl*TOT WTCJ ^'IPW er% g<*r«s pH *H ftfu •?« $"R3W r <r^^5? 

rgjpf-i ^3 I 

<. C*ffouuj ^t^OTg Nul [CO 3 <jn 5W*l giPftfll vTStf 3CW epm »Jf«|3l m *,1 1 

<3<C-t«3 pi I VJH fctftl «*« >11 <4 V4l!Vr.«Ts3 W®ftR5 VtlW l 

bUCPIb RmH? 

$/.*¥ WfM « NaOH l 41 WTiJiT?} ®TTirW?J 
torwt; Mfjn* in $u t *fl«jijj Wis, NaCl «ire <1 g&wa 4$$4 wrei (NaOH) 

$<?fTPR ^ 33 i NaCl 43 s*tor gg?t Na + , 1 [\ Cl* «s Oil* «hr ^ i4W3 *rar Na A e 
fr ^nR«Q^ci* , eOH*^T^iRn 


fartspnf 



Hg +- Na ^ Na-Hg 

Na-Hg + H z O ^NaOH + H 2 + Hg 

fa*Tfa Tm : 


TO 5 «S MIWW Sgif TOW faw ^ tf*K «l *« 3 1 

s| ( 17011^4 3731 'C 3 C*J < 41 "! C 4 R 41 W <^<^13 43 T 3 U '®f 3 PWTT 43 i 

NaXOj « NaOH 43 g^r 44f£ 7fi*ri?ri <JiraR«iW3T 3T3 i 4t «niPif&3 «? 
fca 4^ ^iwt 43 ' 

\s. -ntaH (l> 3 Wt> « g|<H) 

4^ W7733 31^3 41*1^ <#lt>’si fRT 4*TT, 4 ^F ’tT^SJ ‘•fifaw <3tW 4 

‘ 9 ftfn 43’ 1 * 1 c-'wwn *rgj «#\ 4 4W3 ^fjj^iii i »r^' ^rnfg 4 ?p? i *n?rn 431 43 










m 2500 Isfa 4"^. (.fiNMdl 3BF5 I CfUMl'Wl ^JfT bf^, 4TC* blV^IC^ w^t 

w<i ^ora' tjw *ntes ^TDcfi >i!<h frsf?! w® i ■swi^pt g ^bteftcics?! c'TOBrt *rct otfc^ 

7 !HH £$13 W$ I qit 4<rfr> ^l^<J ^53*1 I <WC^3 ^|$C33 WT tel 3lf% £^C3 ^ ^ 3*31 TO51 I 4ft> 

c«n?n c^ti^rt <wc<* 3i3*i$ ^.cai i *nc<jr vic<jf *ii$c<> ^wi^fa 313^13 wt ac$i ^nw 3*rcBt 4C~3 i bPl3 ^iw 

^fbW 7 !13W ^5 3*31 "STO I teteo ^ wfcq, 4>llR> pRC^l bB C3C3 5 £$1?r 3*1$ I 

CW 'ttlW ^3 ^13 3 s 1wj 3 1 c-^ii^lfi TO bftC3* ^vQlC’t ^fDt?l mn £si3 3*3! ^t'©l I 1 890 ' 3 TTC p T 
GlftfejJ<TOlC3 *ll31»1 ^’fFB 1 ^^?! I 43*3t ^IC*) <p C>IFij[3G WH 5 *.[^^3 I 

3\^IlC3 ^Ml ^WIC'W 13*£T bltel I 4 *5HJ 7 !KR 2f|? $<wi <ncifl WO ^3 ?lBwite>l 

I TOT 2l%t^5 ^MIC'Hl 'STB G 2f? C$3 9 T P ^% "^5 C3C3 5 I 3^»)IH BBjj 

StWl^Ci faBfl 33C33 7 TT3B 3533$ ^3 I WH £®133 2f3T*T 3Mb WB TOT! bB 4<R 1 M»13 I RBfl bB G 0$*T 
C^H, 1l3C3*n, 3B, 3£31, ^5T#<T C5TO 1 7 fl3H «t$ VS 3}3*I3 3MTT 33 I W telC3 3*1 7 $3S CTO, 

■^tep -#m te#T 3J33I3 3P3T 33 1 ® It Fiji TOT fablW <ll«W H3T, <3 33?3* 

wtf 4r$ c3Ft wr 33 i 

C5*T <3 0f^c<T» <pP^3> CTO 3T <pft?3> <9 f&PT *rwIc* 1 tel33 3*C3 (BlteR^T 3biPi3Ui *11313 £$f3 WF 
33 I >lMH Bl^fjlc^ , l) < ?H!?J*1 BRvSjI <1®^ I 

CH 2 -OCO-R O CH 2 -OH 

I II I 

CH-OCO-R + 3NaOH ► 3R-C-ONa + CH-OH 

I l 

CH 2 -OCO-R ^%^CTO TIRPT CH 2 -OH 

C5®F^Tbf^ 

teBBI tec*f ^TBfT wt (BPI J’lhh CSC 7 ! ^ I >IKtCH ^Hh) 9 lteT t T NaCl, 
NaOH, tet?B fsite «nw 1 write ^whc^ «nf*r cwt tBiot wwspi ^ i 

^s’bt %52t <pgt mf==r Ci9?n ^1 1 'infill *nf5f c^nc^r c?^ te?r <Bf?r^ >iioh ,! TTs?rf 

m I ^,‘ 5 T^ 7 !HIC*T fR 'Q ^fB*T ^3^ biJC^b ^hlC'l *1T 4 R S 'G C^t^TO <i^l<p|^l G 'si'iihl 
3^1 C3M TO fTCb CTO! BB;j ^lfB?l 7 !BH ^Si?! 3BJT ^?I o03l 4?! «TIC?J Ua'J»»il^ S 3!T5 ^SV(M (BBlt ^TT 
^1 1 

8 . 

?m te 3^1B<T C5®T G bte ^IC<<1 TOT ^fT^ltes ^te^TST C’lda'BiJUl CWP B’GlflC'E^ 

S%Mt*W ST3TP3 (BG^T ^1 1 BT3MC<brt ^MIC-W ^5 4^ €ftel?I W1 «lte 13 TO I BGWC&t^G ’te 

7 !t 3 RB?T '^ 6 fl CTO* I 


4 : «rnB, 

R = Ct, H 2 n+l 
n = 12-18 






fist? 1*1 Wi? ^ 9 ltfHW' < 3 <w 4<M I *T?f *llf«lC\i ‘TMfflPfttlil <9 *uMc*lPt«llC»W WT ^T 5 I 

wifSRrrsr 9 ^t?r >ihiot<i Wmi wrf^rrsT 9 inwt^^ui ®t<i 6 t to 

<IT 9 nft?r ^BT W TOfT W ■'SITO I wr WIT T?T5?T ^T I ^5 >IM!CH<1 I ^ 

^?T 5TNFT WTS «i*j«s^q ^?T I 9 PSW BbtaC&fC^fol W=#I?TR 9 WfC^firsi *TC*T 9 llftc* TvA I WT 
ribt?ic'srG fTOJ ^ ’llftt'® bloc's CTO - ^ ^TT I 


1®6lsiwfr 3$ 1%: 

C>TtfeljT*f »Wt$*l *il*IWit*il> : C^I ^T bf^C<* «THa 1^f^ c T 9 T^W hM f<I T*1 <G> 

WITOWT (CW, *BTTt*T ^31TOWT) 33 I fr^HOTiT ^TTW ^T5 (Rlffl 3SRFT 

RB^G ^TFI^t^T (**WI^« F i) *iMW»G fc'V'Tjf 33 I 31§C'fclWM <tf>$<l i C 5 -lt'i>l (30d fc l5l 

"W Boi bid'll TOO 7 ! C^m ®I?n^T > ll £ 1C^ , IC*ib 3TW BblflC'rG 33 I j^bfelC'SjCT? BfJSR* 
f^sm i^JTft GRTR/TT 33 I 9 II'&SH, W'W 3!<T fkWL< 

<q|erl<) eft's 3*3133 I 


CH 3 -(CH 2 ) 10 -CH 2 -OH 




H 2 S0 4 ► CH 3 -(CH 2 ) 10 -CH 2 -O-SO 3 H +- h 2 o 


CH 3 -(CH 2 ) 10 -CH 2 -O-SO 3 H + NaOH ► CH 3 -(CH 2 ) 10 -CH 2 -O-SO 3 Na + H 2 0 

tfWI^ 3l3«aiw*i <pP5<p (7TT5T c^ilBfll»J srcfrn ^tl«nc<4 > ic.i'G 


ft®Vbl3: W3 9 BblflOSfC’Bj ^TT W3T <J33ld ^iTt 33 1 R^lri ^I*T 9 febl<T0&H}<5 

TOT I 


( l . ^TRR 9 lM>fdCtyC*fol W 4slta C^t*T®T 

J itoH 3T BblfiosrG T <pl4»i J pl<r»«1 '»N3l3 ^9?TT <l fc 1t'Si<p ^ikH 31 fsi>l<icsrb 

^133 9 «RW ^313 ^ Gllfeal>l '^llilC'l H03> 33 I 3MM 3t Bblfi Ctrl’ «iliiC'W SST^^Tl^ 5 

^ < ?TTi^ l 'qmc'i?i 4 3W ^T 9 ttf^' ^IT ^ ! mCW ! ^ 9 T?T 8£T^T 

(^fesiw^) w ^rr ^ te- gft^s ^?r i 

R - COONa ^ - v R - COO - 4 - Na + (R = C 17 H 35 - ) 


"5fRR 










nt f^incw^ *°nfi ^ cww 5n srt^nTPifjto ^r cm « tor 

W^i Vi*»flj! «n^ac? 5T3 4^? 435 Pjfte 5£ I *P4F5£3 SllGJjftpfto *131 t>'^^ & 7 % Wlfite 


I >3 VN<*; m 4 tt^r<* igjjf fa* <S c^tb^rcm S'* OS* <1 f*j«r W qint S^ 

i Cm ^ t^W i>'^*~flC‘^ 5Mtal4 4*11 sjflfc 511 l J FF TTIT^ ■'ir.^wr 1110% 

**<«*; H 4nC4 bin I 40S *>« Mff«to* cw * torn *^4 (5 *j1ot>H) ajf3& Sll 4«fc Mtfac® <??>» SO; 5tH i 

iff 4M^*to in su i ( ;H ^rapi 5t»n ^ ft*f) 

AAAAAAAA/B 


ifl5 


sto5Tf¥^*rc§ 


>n<i^« V1 W vmv»i 


*r4H*i«t | 



to 


.•<i 


' ‘ ?/> 


to (4toa Tpww 



tCF35 I >twiw 47 nsf’WWWfl *lfa^ TSI 4413 <4>!* 

b. '3(1'©Q\tf *H4H "5T <U45l<n4 ^f*l 

« f'swnirs*^ 'srFt'R-^ <3451 csw *ff 4t*f^d m 505 1 51 wn cw fa?s 

yi« 1 s^Miftoa *r<w «i??n -“ito in 4nc* Mt«, fa« vw *tent sjft» 4W ^ 4* *'« w» 1 
«a| wut 4a H 1 <4iwi ctoi few? «w niajif&oto&n* 1 4^311 Mfnwpia 
$■« fegww win cw (^ man tocsmr * C5 W5 *wrf mm tonfcv> 45 

rattow'5* tow? 401 tts* oftw 4u» raitocw 

f^TEWW^T^? •‘HfT® 71TW 573J 5*ft-55ff, nw-tol 4CT *r^ •nf^w ©*5^ 

4731 1 ^3$ C4^T fWW» ^.n-r^ 4^J fpp!^ •w f^T?JWTr Wiitol 4?n 1 

'iSfiiiHwv& cw 2^ ^i4*i 1 %s ff <■ <%'** ^tiwsj 

’bVijJ^I^I Qtrpi *1T7J4 1 ’5T5 <ij?t AC& A ^l4^VfjitiH: ^rm JTffit 4^ 1 IFF ‘•-‘if'if&f >tl 4<’, r « 

<n<Rin ^fncncifi ^ 4cn i «r5 5fl<r*« « nrarn 4V^ i 

«m*u Mto r«n n-^i ^n wv* 

WG* foi*i sfaw 4 >iwT* <q.in?!n 4S1 
47T7^ «nf^4 ^ *llf2fC£ 4?s I 

4^41' ^Ilf^lTC "i^V- H1*Tl , ^fW— 47^1 
•HC^ I 5HC^ 2>WI w Wt^J <v»Wr 
«r^ 1 4W 4>f4« 'Sftcwn m^^im 





VI* I 4S b« C*ft* f&SlWFB «*=B MlPteft '^f-WTV'i *tat> SC* 

*r* ^f^T’.wc'W ^icv isrfr-^i ^31 si* <0 ?rt IfeBwwiyl? v-icvvv; ■°tf^*i <r < ftrcyr v**t 

idCliHS^i 1 

TW: < tSW < t 

>fl*f*T €J$ 1 &: 

**«! *i«j: *i« cm < &% ft&vrn *RH ^*4 5* 1 Svfl-j *WN 5 W pi I vH 7 saa cVfa s« 1 

• ^c*w <t^?j/ fH<H f «pifJ 1 • 

• *fofr?T3 400mL • 

• sf& 4 $ <jrf5 

• ifr?5P^ vrft 

• >fi» 

• if^vMcet«(lOmU 

• if£ ww 

ftahtal^fH* T'S'^ST: 

• (TUffcntV C 'I?R 1 ?TS^T* 

'ATi/.Ml ^ ^*^T?T^ “fPT^ 1 *T£5 

Me? Wc* C^C4l »£$$* <FMI« 

^¥«4T«?CS Wi 

• ^IW» VI *ITCE VJV5S! •? <?SI i 

<fl4fl» r<j4ICsJ *J*f 4£s3 \.^IW H'f* c v flf^T»i«i 

v. <ytfflfa\ <dfcw> 5 mL «iW?OT cm <r 5^ITV sT4 ou<i 30 
mLcsfffcuw ftrivj-wl 1 * 341 -w 1 
*t. fa^Mfl’W fH’V <W 30 fatal’ VCV Y?T^ 1 4 ^TV* •nl'^lfal *Tg 1 ®fS *RI SfT 3 ? *itfa 
c*w vr^i ^5 *nf*Bi ^i ^ 1 s, ?n?* cm vi sflj 3H*Ff vj *cv 

*L 'CMSMsJ <Brt CHWW *« £«R JsWjI 3W Wi I 

*. isnst faw^t 50 mL NaCl 43 7rac p¥ com tt^jt grs * 35 * me 1 


c^nw 

NaCI <aa >r>*^ 
<te»ic<fJ *t<h 
r.<?CsiPii C5»l 





> . »a^ 'snjnj <4^ ^ ■"tifn ^ 

5 fl«rwa ^ ite • ¥* ^ «« i *to 

«WC*M 

kfl^ia 2/3 'Tfrftr <$Jw? ^ 

1 wwirMw fisfw <1131 f^rw *p*to*t ^r*cn ^s i 
o. ^i^isJ M?r ^rsjn^s pH • 

9 , <1SMiV«3 ^110 <>te! W»$ M?j^I I^Hf* "^T*^ <?£ 4 ^ 

0 ^>t«nw *T<!C'« * 1 « <t* 1 «*! *!«?«* ' 2 »W 4$ i 

c. nraR >a<?. C'ANis tvsfa TTwrpwi ’jw vm 

^^fr> ^iV'WW t%^5 ptsh ®ns i 

*\.% 

<?m^ 4vbia *igj wc*w cTOt c<tfc*-n w c«iw ?iw i >tr<w «s faSuwwfc fooi <?it«r?j ■*«* 

sfW W Jtf i ifi tt^wt (&*& ta^5H 5T i WiJ!C*if3 r. sf^f >1<tHli *ft>1Vt<ft f^F 57717 - 9 n$©TsJ 

Ca(OCl)Cl 40 °C W*JsniJ Ca(OH ) 2 *rc*s ci 2 m« ^f. ^msra W 3 5 U 
Ca(OH)j(s) + Cl;(g) 40r ' c » Ca(0Cl)CI(s) > H 2 0(1) 

ir. ♦w^ronr ^rtH ^knte c=rhK 

ffit ^ 5 ? ■mw't$ ^ *°nf?B? 3TW dfae (HCIO) w-j 

5?73J 1 f^WT^W 97J &TfcV^ ^31 ' SfllPUR ■*A)tfS»C"sJ 

tSJfb* i&ltlil ^ 1 ^?J ^ 5U 1 wlli^W ‘-‘tfiiWn 3 HC1 vflS 1 <(fj*fllU Ufa 'S ^ff^H 55 1 

fjinn 

2Ca(0CT)CT I tuo ♦ C0 2 ► CaC0 3 -* CaCl 2 ^211010 

HCIO ►HC1+IO] 

2 ! IC! [O] *H 2 0 • 2[C1] 

fit(Pf« f^< -B tI^5R35S ^JfT^ <T^5TS I ^Tlf^ ?fTW^ « WIUSTn 

csnn^^ i wf #^1 uw w i 

ch. ^TPTQ^Is 

«*w, to. c^>i. 4 !b 'ft* rs *rv <&? tppw w^wi< c*<i& w - «ac®sf 

«f» ®« 1 W H W ^Wf4vi NH 3 l W WW WvjlfaBW n^FtW lfRPRCTWt S ^5M MJT^ 







$oo 



sTOlfam Cfllsi&b (NH 4 C1) tffT (CaO) GW 

(Ca(OH) 2 ) o? T&m to ^^rrf%r NH 3 ^ i 

2NH4C1(s) + CaO(s) ► 2NH 3 (g) + CaCl 2 (s) + H 2 0(g) 

2NH4C1(s) + Ca(OH) 2 (s) ► 2NH 3 (g) + CaCl 2 (s) + 2H 2 0(g) 


^tipr %'Q ^ 5r4 <? rf^F c t: 

f&MS ■•9 ^TTRTIf1%ir ^ I 

miiifajiij f^t f*if*tej fro i f^t fro tos 

«it J 3wa I R&^if 'Fifbji ^5*1 > 3 ^ Fl^TOTlffTO I 'TO I 

>. TOlf^fa TORT (?tT5T r» r ~ . 

4^1^ *ffTO[ CTO TO^FTCPNffiTO? 1 1 I III 


F^-rora- w i = u- ..- -^ 

®. ■f^f^jr ■foes Rfool •pifE' ^ \ 

^5Tct CTOI CTO =m=ui (TOtfro I 

t'TOTj 5 tiR;^r %ic=ig to., 1 — * 

*1^1 ^SJlPf fTOb4 4TO l| f^3 ^.<t, : 'aiJlcmPfll sf7fT?t^ % « 

8.^*p ^tJI =Mlsi f^fa ?irc^ 

'JTO'i^'TOf sro sfrpr I 5 l5PT^t3f5' 5 tjprsTsT tof "^c^ITico 

'®m7^irf^5tyR7^^'9 ^TOff^^rwi 

5 tji ; 7aria/($'^^ | S<i NH 3 5|jm^mr TOirf^ 'T'r^T c^h^cs - ^ ^sta 
TO^pi HC1 RjRrc^j s|5Pwrsr/ci>0 c^ptt *nr I ? tiPTWR3ir ^ 
^ C^Tf ^f3& W TO fTO ^TO^RT sfePT^IsTT I ^Tjf TOT C$M 'SRR^fffTOffi 

NH 4 CI 4W dfffi I NH 4 CI ^TOTT^T TTTTOf^F? t^PTff& (TO I 
'b. sfjpr c^^n^Sc^fi fro cro TO 1 cfcbfi&Ms ^ 'itfroj ^k*tl 

^W^m^^lTO^PQ I THTO '‘iTOfTO "W? I l 3^ CTO^f^f^W (^QTItTRr I 
|c^fD5<q '’liPit'o TO NH 3 ^tJt^T C^tn c^ttTT? ''HPic'o ciHrc 7 ! <^T :7 TO ^ 

^Tsf ^ l| 

q. %pi' i ^ : f o^H^fb'Sc^ ^fsrsfa TOra - to c'T^ ^ 1 ^ 1 ^ 

(JTO 5 5 tTPtf^ aMi^P)4 = 1-1 GMTO WtT ^CtNJT ^ I 

b-.^K^Mn CWTTJ ^iic^ipi^h NH2 ^tJRlTO CTO C^Hl^' 

■fR C*F7j3J qs^-^'-S ^TI | >^7PIT ' i lC^ (rTOf^ ^' ! T? T V R^' I 





io. wulwlPwl ftffll'tflUH 

SMWlo® NH^ ’lilC^lil 1 *IctK*IR* 1 Wf ^3T I <4 W*TJ SOTW^f ^T?T *ll$cljlc'er r 1; N 2 
AT^fCerH; H 2 ^TTPT I WR WOT *tlF W*TfT Ff<T ^ft 'fltdaiWR I RF®WC<£ %5®T 

<^0*1 '©fH $Cil *t?l <JBT I 

^i^ccaic^c*ifl ^rt ^tjpr *nf% i <RC*f?r sfppiw rtpt ch 4 i 

sfTPT R)Cv» 750 °C WPPMR 30 atm (RT^FtC 5 !) W%?RirM?r 

m$ f^fefrr ^c^lW'l W $ RS^R RCRW&5 (CO) 6 TTPT ^*l*{ <FC?T I ^R -ICHl^l^'vb «3^l?mi 
^ferdw^ I<jerl9^ ^5^ S’lSC^IW'i $tTPT ifjR^ ^ 'Wtt’F (COo) ^TTPT 

i *iji*ic<p %5®fajR wi 3 i^c’Br$ co 2 *ijiR '©s®i <n?r i *jft> % ijj»ic^ 

« w^ c f wr^i i 

CH 4 (g) + H 2 0(g) . 3H 2 (g) + CO(g) 

CO(g) +- H 2 0(g) . H 2 (g) + C0 2 (g) 

c^rm wr? »i!^daiwH *srr 1 §3 R'i’rr® f^ra^RR 5 200-250 

atm FTCR 450°C -550°C W1»ikalfi ^53 ri?rr 2M<k.<i*i fRR ffht rs?tcr RTTCRtfRRl *!JPT 

Fe 

N 2 tg) + 3H 2 (s) .. 2NH 3 tg) ; A H = -92 k J 

200-250 atm 
450-550 °C 

^ vAIWMI^l RQrji I 

R 1 *? RW: 

'auMlRfll RTCR ^f*N^ IW*J|<J RT *IIC^I<J SRRPt RTP5T W I 

C*Rj$ fTRtRR 
i. ]prtm ; CaC0 3 

f*tR c^aj ^rhmr: ^^fsr c«*cr^, rt$tt '=ii^<i*i Tr$ tur ^ c^iiRfiUi ^i^c.\aiwi 

< i l4(R'G Rt ^fRTI?I CRtFTR RwK’fTRR k/iMMR <H^5 ^ I fRTRW?! a)R5j^ ijfliRM Rfafe R’RR I 
crcr ^»iupt?? ozm arai (Pft> Rif^R ffcR ^ririrr 9 nwr i ^ £*immr piorG 1*ftsra srtr ^i&i»ih i 
31^ ^T C 9 t*TW ai?i 'STJTS "WPP I 

C^S ^»i1' 9 1M?J: (R C^R ^TfW RQ'fJlil aiPic,\s<l ^l5.c«&lw r l 

2f*ffsF5 <y;<1 ’ S 1TPT I ^*7Pn?TC?R ^ 




*llfD 3T v llf*W pH 3R S* r 1J Jr'lMMfl <3S<^I<1 <1*11 ^ I 
CaC0 3 f 2ir »> Ca 2+ + C0 2 + H 2 0 

lyptfoa iilfDc^s g'iMMfi ^5T <r»c<i »ilTDc'® 3cill’t Wf ^3 I »ilfD?i pH 4 lM ^"*13 3T“tT3lf*T Sf%ci<i er»u 
tom%i ^jwPwtsi 3333 is- to i ^fbt% 'snf^sr 3if3 ^ 6 r^r$t c<rPr stiff i Sttofi ^ ^3 rr 
( 3!§Ua!C®H, 3RFH? « 3f>l^l3R) 3%-tm 3R3T I w 3T3t?ft 31% ffo‘R$ <r>sl=lPl3l 4 l 

*Xfts ^pTFt?r W3T 3IC3I3 TITCSI <»5l*lf>H4l^l <Pt^C'l'C sTtefllc.'ll ^3 I ^33 33R §3RH <PjhMaN I ^33 3TC3 
3T§l3 *T#l3 Fft/F 3£3 3l3>IIC3 33Flf33R C3f3£3 313 I 

^^4* w ll$ i lj CaO 

p33W3FF^3T'i>MiiW1l3 <T*iFl 3*?<F *11$ *1 31 <Fih^i3R CaO ^3*1^3 I 

CaC0 3 ► CaO + C0 2 

•FlI^lP^R 'S|*|I$W>«1 7 iTC3 3FJW%1 *#3T3 3lft C3T*t 3*TFf '5ft3K3t^1 fa&iJUl CFFS Pflt33T <rchPi*iUi 
$^33 ~m 33 I 

CaO + H 2 0 ► Ca(OH) ; 

4f3#3 viifDw ^wf<T (3i^djiW3, « 3 , Dif33on 3toii33 31313^ ^ i w 

W ^5TC»TT ^53 31 I 4 !>(&<* Trifas to Wlto ^3]T3 31 | 3lf33 pH 3R TOT C3OT 

^nf*t ^PiOkp to ctoi 3tre3 *tto 3T C33i fr i 3# 'q 31!% pH 3R ^j?t w^i 4331% 3ifr> <3 

3lftC3* 33ft3 Wl3 W3T J>3 313313 3*31 33 I ''SlRl'^t f*l^ F^F3 3lf^3 3?T$T <93*. f|fik 3|Sv!slC3fl 

1"lWNrtMW 33Flf33l3 ^11^ 3R^5 ^3 I 


«. «33t; (\h 2 ) 2 c=o 

3K*1IFi*I c<Fft<W!*l ^'i> iP&'E* 3 s cfa3*lF33 i»f!? 3%NHI3 3^C3 23,2 1 ,000 cMfia<F T>3 §Sifi3l 313 
^[3 I <93 ^Wl'Gl 3J3^IW3 3W<3 3R5THR*fFF 4»&f33l 'I*t33lf3 3*3F5 Z[3 I ''Al^t'^l 1 00% ?!<$ ffH^ 
< pI<k < pI(.'® 3% <n^fT 68 s t j p c*!^^ ! & ;: t ^3^ ^i i ^ilwfi 46% 33R 

^3RR HI^dalWH I ^5<R 3*^3 VftsMfts « «miJ||pHTH &5 RC3 130 ^ 150 °C 

'oM ilkali) 3R3 ^3FR 35?n | 

C0 2 - 2NH 3 ► (NH^X^ + II 2 0 

Rllte 1%^5 '5R^R ^f?RT <93^1^33 «T8TO to to Rwife'A TO ^iKRlf^Il « 33^3 ^ 

3^3S> ^3 I ^JTC3lf33t 3lt%5 #1^5 TO ^RTOlf^R 3f?T3^ ^3 I ^IKRlf33R 

NTI 4 3*133 « OH" 'R3I3 ^IkR^lW , 5f3^T3 STIFF! NH 4 'R133 

3totI33 35FI I 







INH^CK} -4- H,0 2NH 3 + CO, 

NH 3 (l) + H 2 O 0 ) NH 4 OH(aq) 

NH 4 OH m + H 2 0(l) ^ NH 4 + (aq) + OHTaq) + H 2 0(1) 

Wl «TJlCVlfa?n ^l<WM fo*fv5 3TT I 
v5ftHg>i imi^, 3*rfw 1^i7^rr < ^‘ ; TM?r 5 T <js4*i<i <p?n 1 

8 . (nit 4 ) 2 so 4 

«$rr vQ^icbA !<Qhii« ^nrsjtf^TR ^ 1 

2NH 3 + H 2 SO, ► <NH 4 ) 2 S0 4 

»ijIc*iiPi«i»i ^iht<pi? ^iFtT mhi<j w# 1 g^f ^ *rsf ^?r 1 ■srtf[><T ^ifi^ 

^E?T C 5 ^ , ®i)lc.*llP(«l*i ^ll«nc<Pl> STCiTFf \5t f^^ 6 ! WT I 4ft> SftttW ^ 2fC?TT^%T ^ ^TWR 

'tl^CJalcet'i *3 I 

'®Ul»li^ , iC»n5: ’ s t > R> < ra 2T5R | 

(R "f^n^TT 9 lf<ii)l' ! T'3T ftc,*3l>*ll <WC<: 
i. ^ ^f»ic'i) '^mi?i<i 

^ wf^?T ^rc*t * s Trc*t?r wis ’nf^ pH *th 
O. ^TRT *ipr <TT9?IT 

8 . SlWra ^J, ^ 6 fa(.<JleTi I WI fctlft'S 3I?J ^5 ! « 2 fl%l fit<INi 

*m\ 

<?. ■'#5n c t 

b. sn%r «nw >i&i<hi 1 

4 let I W ^C«T?1 CHI^WH ^?T *tUl ^IlferlCHI »H ftHOA ^Tt C^US ^C?l I fw ?Tt 7 Tl?rf^H s 

<J5«RlCfl*l ^»fl *,pE®lt twr ^£?T ^mr I 3fc><i^<l *TTPT <PM«nPlflUl <Pl4l$.'ii fcl v l1<Pl<.'il 

■f^pr ■'#^T e t ^sftsr w wr ^ 1 ?rrf%^5T^ <pics<t i$c«i <n 

^ ^ 4$ ’fTKTRI 2T5IC^ W ,i TO s I 9 fm *FT “#^T ^ WITT ^1 

*5<R <i»C«l FW "^T I <9eMJ ^Ibl *I<1^ T?I ^P«T 9 lQ<l^*i <Js<t>ll5l<ll R(<P<JC<PC r t3 ^QlWOlC<] ^FT ^fFPtC® 

T 5nsltt I ^5 t^*T ^ <n<j^il^’M Wf cet'iltfiGc<i<i 'STT^TTCST WT. 9 lf<iUl^ 9 #STTC 6 T SOT 5 ! ^C<T 

1 9 rrw 7 n?T ^fft wrtt o.1% wt 1 iii«iw<] 

^lij^sac^ ^ <T>y I ^ CFR , ^5, 'Q ?T <PC<1 I ^?T ?I'SlC<l ' s )ft»cet»i ^ifj<fil(.^ft 

^Sf-(^?nfF WTTT (Tfsn %^5 ‘TTC?T I C^PfTQ C^MTQ ^ ’link's RT5R 5 ^fWT <n<i^W ^?T I 

^C v lic<P'1 Rwlfec® ^ < s ! T^ I <9 ^TT 20 ] 0 ^TFI FDCA ^*T 9 ll<PlC'A ^IC^C'W 




IrItoi <pwc* i RftRTCRCR CaC 2 fei ’FT RMcn O i CaC 2 RtfRR RO 

RlTOlil RJTR TO?. Wlfwsr T5>0«J RO I 

CaC 2 + H ; 0 ► CH=CH + Ca(OH) 2 

'SUlftlbfrR (C 2 H-,) RJTR ^R, <Flkt« 4TR RRSR ’FT RI<Mo» RRT’TT RO I GOR CaC 2 & fRRT$ 
ROpR* TO? ’FRTOTR RO 5 I ^fRR <3 RHplfcpK.'Ki RCtf RF^RT fTOTRTR I RRtllCRC-T CaC 2 

<Jmt<i RO ’FT RTRSOTT iRfTOI I CTORT CR*OlT CRtR ’FT RJRRtfHW fOl^fRR W ^RTRTR 

R*<0 I 4RR “#5 TO CTO RF%TOT 2f5tR 3R ’Tit I 

: ritotr crsrt ’ft Rttotr “%$ to^R? ’tiroiR r 11*10© rrR 'Q ^r uirO TOPjonic^ 5-7 IrPIG 

RTR I <3F5STO Rf?T¥ 1<T RlfR Po *£C?I ’FT *jfTO RT8 I 
CRSRlR WRT TOT R^R R5RTR RRO TOO ’TO' RCRRIt^, 1 TO Rt RljT 1 t>^ RTROT '^T I^RCR RT I 

'b. Wl TOHrf^ 5 W 

, 5f c jttR <J^<P RTRT RTRSTtCR* Rt>C*1fl 3F5 CTO 5 R^l TO RT RTTRCR 5 iTOlfR ^5 TOT; R*f , *F*T 'Q R^5R 
r!r<F©R CRTR RT IrrIr ^5 <MM WRI RtRT 'f^'^lflC'OUjOR RTR5BJ TOT O I CRTR^CR C*fRT ’ll?! 

RROR CRC*T RTRRTffctR R^StRRS RTOT RFR^T BRT RTOTOR TORtfRR RTR^IR ROR I TO R^RRO 
TORlfRR CTORT RRpPR ^TOT RO Rt RT tfNo© RO RT I '^R© TORltRR TORT TORFlf^T^ (HCHO) TO 
40% BR«T I ^ RTTTO^RT « SAITOH R» %RCR TOTO I ^5 Rt^R, #rTr^O?T RTTRCREIr 
RTJRT 'Q RTTRRf^RRIR fD^J RTOTOR TORllRR <5W^I<1 TO I TOT I TOTRTRfeTO^S* CRlfbH RT DNA-TO 
'It^UaC^C'W RO H 7 C-NH- I^RCTO - ’jf’fr RO ITjRJCR 5 ftpsi RO RT R^rR RO I WRTZrRT 'Q 
RTOR R^TRC 1 ^ R^5 R^R^R O t^5 RfRRJ RTTRRHrTR RW RTOR RR’RC^ ^RS*j^T RTRR^R O I 

WTOfs^BFS RTO trt%I WRT R3T3 fRRRg RRI^ I ^RT RRIRTR ^*T(W f^CRCR ?R'«lfRR»3TCR 3RtfR^5 1 RfRR* 
RT3TTR TO «Jl t 'if\S}^.i4i\i> “)<TlW 3CR*T TOC 4 1 CR^ RTRT, RfR, fR*®fR, C’PTRT RRRIT R7R 

RO I RT?FTO*tR5; ‘'^Rfk Rf CRCR TO*JWlfo*1$>!5 fRCR TORR, TO- TOR 'Q RRTRT RTRPPjtt RRTO PlR^ I 

CRTfMtR CRRC^O^ ''S CRTOfR^ 'ilfR®' : f^'fedflWfDoR^ ^R5 ^R^5TCR RW RO I CRtf^RTR 

CRRC^OT> *bi^ ^RCR CRR^fRR* ‘flPl'b RO I RI^Rxp 'OltR RT^RTTOT, '0l c 1, Rl^fR, RTRR 
, e* c T‘ 1I$ vSTORTCRCR RTTORTR I 'Ol^ ^r 5, CTO5R. ^RvRTORR RTfROiRRT R%C?TTR RO I pH RTR 4.5 
TO RST^TO I TO R’JorfR® SRRCRTRT RTITT 0. 1 % CRtf^RtR CRRC^O? I CRRC^RR 5 ^Pic-isfl 

6f|vo<n RTf?TT iRCRlf^CRRC^tfW ^iRW TO?. RTTfTT fRRT^RCRRC^llRR’ <3lR3> RlRT R^R^R 5 f^CRCR RW RO I 
afTOTWT® RTRTR CRRR: bOltbl RR, RTCTR, ohij><i, I^RR ^STlfRO® fR^tfTO RlRRTCR CRlfOR CRRC^OS 
RTR^RJ O I 





•nJifSisirci »w«l5, c^tf'ssro *w«tJ « ^jwfJwiv >i«c<I>: ^ wf*j[c*n *n%® 'gftaj® ^?r^t <d$T5 

v'» < 5>' p fl I R <Xf1 1 4fi> pH *IH 6.5 V l4 rlv s '3®M <p|4<M'*IC<i "Ml^tjlfi&i WT I 

<3^?rQ ^iciii^ro ^‘tc^ "snarr 0. 1% i 

c<pic*ii c<pic*ii ■ ? fi p fi $*fiiici ^rs®?t ftsraw (7n%?iR g ^<ic<ib ^^C3i ^pt^bi wi ^ i 

f^ifu.^lb®^ <]5<3^ifi ^xii -?w ®t ^ 9 fw c t <j*ii i 

<pl'& : 

fojJ ^fTCai C®«T, foC'PtBT, CT^fJ ?R, Wt, U>H<1 ’flfa ! *n^r 5 TTCII 4^$<P<li 

^fl ^T >wf®! C^t ^ ^TCfT 9 1<fCT ! P 6 t W I C®m v l4t<m s T?r T5%£® vfl’P'TBl "STPfT 
R'6?1<10i>TD v S Rt^c^J <4<^lfl <MI <IBI ®t ^faT ^BI I 

<3 

^iTOt whiEi, ^hi m i^ f*t«r ^rrw crfranr ( Cr), c*T5 (Pb), (Hg) *3 

^itefwsr (Cd) ^ w ot^l ^bh ^ ^t wrw i ^ ^ifw^BjR ^®rs 

^narniG ^ i si# g csiifik*w *rwrw *[wt «n^*f ^?i -»pF*^i<r 

<jx.fi c^iibC'ifi <r^ <p!4^>i ^•"iiic'i 1^ ^|i<G <Kfi i »ii'M H^ltfi ®!?ft *rr^?T stsh ^ *jwi^<p i ^ 
^T ^l^sa . G fasiCflfl »iHPi<i» 21%^r®! (^sfT CRJ ^illfa "^1 ‘ p tf$ "^t® 9 fTCfI I 

f“R C 5 ^ ®lft ^JTjfT WTBR n W??t ®T •=*TFfI *£S*RR TfJ R?T I ^ c f0 s T5 ^iHSflf! *m, 

' 5 Tlf% (TTO?r *PTT G >|<fc® ^ ^Ttf% G C 5 ^ C=Tlf^ ^ 'SIKPT ®ltt *fl^ 

sn?Rsrsrrs?i i 

^•SC'^fl HfiC't <11^ mw *l»1l^ <Pfll ^ <pl^»< I ^ C^RT^ vfJ^CCTl?! <tXll ^®7S 'G 

W^TI 

W 'G ^blficsru ^BT’fHT <C^5fl n& 3p ^?rro <p!^G<p C^5T iVf^il <TX<1 I WT v llPw pH ^JH C3U5 
<m i <sr us sfi'tt 'G Sl^Wfi ^^t?i i 

5^1% ^t®?: 

i C^R ^fT^T ®T <JC^)fl ^ *TRj f^fsR <PCf3 , ®T 

C'WC'i <3?I 2T®M 'JQ < T‘fb 2Jk>C< l 1*H flb^t <WC<J I ^WlerC^ T*l**f ,< ? <9^ ^'biC'ICbfl 

1%JR I 

C*W®TPTra 2tf®^TBI Wl*|V5 <iRv. *Jlf^R 5 V 1 1 ^'C < P ^k)ic<i ' 3 »*ralR v s <Pflc<i ? ^4*7! ‘IR I 

65l'«JlfJ ^vi}<jAf«t Cl I 7RS?t -?)'G«'II*l<Ji ‘ P RTI^ <J.K^tfI <>WH ®H ‘‘TC^ ^1^® 

^ 9 n p fR 7 r^5fT •tt'sj (9R?. c^i^wi ^Rwi <wt^ ®b ?tT®^r 
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b. <jj<i£vs ^8 •iRuaiwcifl 

1 8 2 *. 1 8 3 

*1. 2 8 1 *r. 3 S 1 

*. %&?T C«*Hfi> v£HI6j|^ 1|<) 9>*|lt<p^<nft ^ ^t<T? 

^p.H 2 0 *.NaCl 

*t.H 2 C0 3 ^.CH 3 COOH 

is. NaOH $vimc*w efts ac^fT- 

NaCl -4 *i^W%r *r. rfm NaCl 

*t. aifDni^ *r. iii^<w9 

8. nh 3 +h 2 so 4 Wmfc- 

i. «PTSR faifNjI 

iii. ^r%J H^Fta pH ^ih 7 <9?r (T#r 

C < M*iiT» 

a*. i i 'Q ii 

*t. ii « iii ^T. i, ii « iii 

2^: 

b . ^51. t^lfl I^Etm f"t£B5*T I f^&ffD f^®T ^Q?IBI Wf. FfjT <I6?W 

C 5 ^^ 5 l *f W1 <fyt>l ■STTS-STR^T, ®FI*t, ^5T?T <9^?. f&C'MT?! f*0 It^SIISI 9 l^(. c l r i I $W>I*IW 

C’tT'TC'T C<jr<K ‘ 5 HS'i>]<l C*tE?J <Mt e 'H I ^5T. FQT WHlfb (&U\, of<l<Ute> 'Sic*? <9f& C*fU$ ftc<J*r W^H I 

ffPT f&'iiwd TprisHHH 

*t. ^uiicnfi (?fFt?i 's»ic*iift«ii i*tw <ji'v»ic j -t<i ^ c^wra? 

ff. voK^Ffas t f%5 ^ST. F5T m, ^ItPT ^kJJ^C't?! ^T ’ji!.<P>if(,<P 5 k Hl iii. * v tc<p<i c^llft’^ <l)<i^M <Pfic^> 
<i e 1(.<i'i? <JTTCfl ^ I 

S^c^pfi <m*>T »j ’tTQfit?! <i^tifi'i ^iJl^i^'^Nrt w i 





'G 'T^pT C^T 9 ft?T ^EFT <!TQ?n ^ ‘W^l I fcrMI <»M'v^ 

9 ff?te T?T <MW "Sit ^iMH ^TO?I <wic«TG «TR^?T *IT Wf^ C*Tl?n?I 9 l?f ^ <51^ v llPiW> ^ FIW 
^C r Mln C^IN C*ffo <PC*H I ‘ilC'S «ll<rfl<i WT5' ^ '$> B ’i»ll*l Ss^ci (^ttST I 

v llS\!}|w?l ^(.<1*3 I 

*f. f# illc^fi C'O' C^T? 

*t. ^lf^5 ^=T C5PT 9 1^¥ 1S3?T c<p]*lq ojNlt W I 

^T. S t ^l v lc<Pfi oa^<j ^^■R^Ifsftt'pfl'G I 
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